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PREFACE. 

Tin? system of transl iteration used in the prt'sont volume is that 
which has been adopted in the Gazetteer of* the North-Western 
Provinces. For the vowels it is briefly as follows : — 

a as in * woman.* u as in * pull.* 

4 „ ‘father.* 4 „ ‘rule.* 

c » 'Rrey* n ‘aisle.* 

i ti ‘bit.’ o „ ‘hole.* 

i „ ‘machine.** au aa ‘om * in ‘house * (nearly). 

The original plan of this Memoir provided for a thorough ex- 
amination of the country between the Tons and the Kfili somewhat 
on tlie plan of Tennent’s Ceylon, and in addition a less detailed 
summary of our knowledge of the Himalaya-Tibetan region. It 
was l)cli('\ ed that only thus could the physical unity and with it 
the historical connections of the entire region bo correctly under- 
stood. From or through the Ilimtilaya came the pre-Aryan and 
Aryan races now inhabiting India, as well as the successive waves 
, of Baktrian, Skythian, and Musalm&n invaders who have conquer- 
ed India in historical times. As we shall see hereafter, forms of 
belief having their origin in or beyond the HimAlaya have influ- 
enced tlie religious systems of India from the earliest ages to the 
present day, so that for the politicjil and religious history of the 
[)lains an adequate conception of the physiography, ethnography, 
and history of the Him&laya-Tibetan tract is a necessary prepara- 
tion. It is to bo regretted that this extended programme cannot 
bo carried out, but the pressure of official duties prevents its com- 
pletion, and all that can now be attempted is to work up the mate- 
rials that have been collected for the Himalayan districts of the 
North-Westom Provinces. At flie end of Chapter 1 . will be found 
a series of ‘ References’ to materials illustrating the history and 
resources of the Himalaya from Asam to Afghdnist^u. These wero 
collected in continuation of a plan suggested by Mr. R. N. Oust in 
1866 for the preparation of a ‘ Catalogue raisonnd of every kind of 
printed information connected with the North-Western Provinces 
and I certainly know of no better aid to good administration than 
an index to the special and local reports of those engaged in it. 
The necessity for such a catalogue lias ceased in great part wtih 
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the publication of the Distinct Memoirs, but there are subjects of 
general importance which the publication of the local accounts Joes 
not subserve. One of these is the history, using this word in its 
widest sense, of the Himalaya-Tibetan region, and I ofter the refer- 
ences as the nucleus of a complete index to our knowledge of its 
physiography, products, peoples, and institutions. 

As observed in the foot-note to Chapter L, much remains to be 
done, but at the same time very much more has been accomplished 
than is generally known. Scientific and economic bohiny have 
been carefully explored ; the chapter on economic mineralogy leaves 
little to be desired : those on meteorology and geology have been 
brought up to the level of our present scientific knowledge ; and the 
introduction to physical geography gives a popular and suggestive 
summary of the information tliat we possess, whilst the references 
afford a guide to materials for the study of details. All this is new, 
or embodies information buried in correspondence and reports, and 
practically as inaccessible to the public as if it had never been com- 
mitted to writing. To General Richard Strachey I am indebted 
for the use of an unpublished work of his own on the physical 
geography of the Himalaya, which has been specially made use of 
in the chapters on ^ Geology’ and ‘ Meteorology,’ Mr. H. B. Med- 
licott. Superintendent of the Geological Survey India, prepared 
the chapter on ‘ Geology,’ and Mr. S, A. Hill, Meteorological Re- 
porter to the Government of the North-Western Provinces, contri- 
buted the valuable chapter on ‘ Meteorology.’ Dr. King, Superin- 
tendent of the Royal Botanical Gardens, Calcutta, furnished the 
list of the flora of Western Garhwal, Dehra Dun, and Jaunsar- 
Bdwar, and Dr. Watson, the list for Eastern Garhwal, Kumaon, and 
the Bhabar. To General Stracluiy I am further indebted for the 
list of plants collected by hiinself and Mr. Winterbottom in Ku- 
maon, Garhwal, and tlio neighbouring parts of Tibet, and which 
has never before been published. This list has been admirably 
edited by Mr. F. Duthie, Superintendent of the Botanical Gardena 
at Sahardn[)ur, to whom also I am indebted for the sketch of the 
history of the Tea industry in the Himalayan districts. The sheets 
of the portions relating to economic botany have had the criticism 
of Dr. Watson and Mr. Duthie; and for the forest history Mr. 
<Jreig and Major Garstiu have advised me in many matters, of detail. 
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Of the maps, the map of Kiimaon was prepared under the instruc- 
tions of Colonel Walker, R.E., Superintendent of the Great Trigono- 
metrical Survey, and is the result of great labour and care for detail : 
indeed, a less accurate map might possibly be more useful. The 
great * one-inch to one-mile’ sheets were photographed jlown to a 
smaller scale and sent to me. I then obtained the correct names in 
Hindi of all the villages, rivers, &c., in Kumaon and Garhw&l (about 
8,000) and entered against each the correct transliteration for use in a 
new edition of the large maps, and then drew up a draft list of names 
for the district map. I desired to enter the names of all halting-places 
on every ordinary route ; villages in which the patwari usually re- 
sides; places of note ; trade-centres; and all villages''containing over 
one hundred inhabitants. After much trouble, correspondence, and 
inquiry, this was fairly accomplished. The villages retained were 
marked off on the photographic copies of the maps, and these were 
returned to the Surveyor-General with lists showing the“actual and 
revised spelling for the further cCmpilation. In addition, the prin- 
cipal lines of road have been laid down, and for the first time thepattis 
or subdivisions adopted at the recent settlement by Mr.' J. Beckett 
have b oen shown. In the trans-Himdlayan portion to which the sur- 
vey had not extended I have added places from the village maps pre- 
pared by the patw^ris, and in their selection was aided by Mr. Beckett. 
The map of the Him&laya-Tibetan region is taken from one prepared 
by Mr. Trclawny Saunders, omitting the eastern’portion. The geolo- 
gical map is a revised copy of that which accompanied General 
Strachey’s paper ‘ On part of the Himdiaya Mountains^and Tibet’ 
read before the Geological Society in 1851. It may be necessary 
to explain that these volumes are iiot’in tended to be solely a popular 
account of the districts which they describe, but’to!’contain, first^of 
all, a record of all facts of permanent scientific or economic value 
that have been gathered by me during my visits to]^Kumaon and 
the Dehra Diiii or which have been contributed by others. This 
work has occupied my leisure time for several years, and I can only 
hope that the labour and care bestowed on it will be of some use to 
my successors, and enable them to produce a more w’orthy record 
for those who are truly interested in the moral and material pro- 
gress of the North-Western Provinces. 

Bombay, 1 * E. T. ATKINSON. 

Vith Decemherj 1881. J 
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Introduotobv. 


, liimitation of iliia work — Systematic gco^raphy—IIcrbert ; Vigne, Jacquemont, 

&c. ; Hpdgson ; R. Strachey ; Thompson ; Cunningham ; H. Strachey ; Rawlinson ; 
Saunders; Markham; Calcutta Rtmiem ; Blanford— Nomenclature — Ethnical sketch : 
Plains of As4m and Bengal ; Plains of Upper India ; Clothing ; Food ; Customs ; 
Eastern HiraAlaya— Eastern tribes ; Tribes of the Southern Watershed ; Bhutdn ; 
Sikkim ; NepAl ; Tribes of the Lower TlimAlaya — Karnali to Tons ; Bisahr ; the 
Satlaj to the Indus — Afghdnistdn, Galcha States ; Kara-Tangutans ; Tibet-General 
distribution— Appendix : list of authorities for this Chapter. 


Limitation of work.' 


Under the name Himalayan districts of the North-Western 
Provinces of India we include the British 
districts of Kumaon, Garhwal, Tarai, Dehra 
Diin and Jaunsdr-Bawar, and the independent State of Tihri or foreign 
Garhwdl, comprising the tract within the Himdlaya bounded by the 


' The collection of materials for tlie ' Memoir on the Kumaon Himdlaya' has 
been in progress since 1872, but other and more pi’cssing duties liavc hitherto pre- 
vented their arrangement for publication. It was then intended to give as complete 
a description of the entire Himdlaya as the means at our disposal would permit. 
There is little hope, however, that the leisure necessary for such an undertaking will 
occur within any reasonable time, and it thercfoio seems better to work up tlie 
materialsnlready existing in their pi’escnt form than to wait until opportunity is found 
for completing the original design. There are many and great gaps in our informa- 
tion regarding Kumaon, but the first step towards remedying this defect will be this 
attempt to take stock of our present knowledge, which is far more complete than is 
supposed. Without the aid of the materials entrusted to me by General R. Strachey, 
Sir John Strachey, Mr. J. H. Batten, Rudradatta Pant, and others, whose assist- 
ance will be found acknowledged in the preface, as well as the oo-operation of 
Mr. H. B. Medlicott, Mr. S. A. Hill, Mr. Duthie, Dr. King, Dr. Watson, Captain G. 
Marshall, and others, my own work would be very meagre and unsatisfactory, as 
well from the great range of subjects discussed as from their frequent special and 
technical character. • 
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Tons on tlio west, and the Kdli or Sardii on the east. Tlie adjoining 
portion of Tibet, to which British subjects resort for the purposes 
of trade, or in order to visit the sacred lakes, also conies within the 
scope of our investigations. A glance at the accomi>anying map 
will show tliat both the Himalayan and Tibetan portions of the tract 
with which we are concerned form but a small slice or segment of 
a greater system, which must be studied as a wdiole before an 
adequate conception of the structure and relation of its parts can bo 
arrived at. The Himalaya itself is but the southern belt of that 
great girdle of mountains w^hich encloses within them the country 
of which the southern half is commonly called Eastern Turkistan. 
From or through the southern sloj>e of the Himalaya flow the great 
rivers known as the Indus, Ganges, and Brahmaputra. To the east, 
the continuation of the Himalaya is traced in the mountain ranges 
through which flow the Yang-tso-kiang and the Hoang-lio, and 
which are prolonged to the north in the Ala-slian, Inslian, and 
Khing-han mountains. Tlie last of these mng(‘s joins the Yabloiinoi, 
Khrebet branch of the Altai system at right angles in about 
north latitude. Tlie Yablonnoi mountains are the north-eastern 
continuation of the Altai range and fonn the wat(?r-parting between 
the Lena and the Amour, The Altai rises, on the right \m\k of the 
Irtish river, at the north-western angle of the central plateau, and 
.separates the Upper Gobi from the Siberian stopi)o.s. It consists of 
a belt of mountains vaiying in breadth from 400 to 1,000 mile,-*, 
though in one place contracting to loO miles, of no great elevation, 
and descending in a succession of broad terraces to the Siberian 
plains. It is pierced by the rivers draining into Lake Baikal, and, 
oast of the 88th meridian, consists of three almost parallel ranges — 
the Saiansk, Tangnou, and Ulangomula. From the sources of the 
K4ra-Irtish the Barluk Orochuk and Ziingarian Ala-tau connect 
with the Tian-sMn, the Celestial mountains of tho maps, in which 
are the sources of the Syr-Daiy’^a or Jaxartes. Tlie Tian-shiin to 
the north and north-oast of Kashgar consists of a series of parallel 
ranges having a direction from the east to west and an increased 
elevation as they proceed northwards. Tliey abut on the elevated 
moantainous region known as the Alai and Pamir plateau, the 
latter of which contains the source of tho Oxus in the little hul 
or lake of the lesser Pamir, llic eastern ma/gin of the Pdmir is 
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rlrscvibod liy M. Sevortsof, wlio visited it in 1878, as neither a 
mountain cliain nor tlie precipitous extremity of a table-land, but 
an extensive mountainous region filled with numerous ranges. The 
peak measured by Hayward (21,000 feet), and the Tagharma or 
Muztagh-Ata peak measured by Trotter (25,350 feet), and supposed 
to form a part of the Kizil-Art range connecting the Tian-shan with 
the Himalayan system, are now reported to he only the culminating 
points of groups of snowy peaks separated from each other by a 
distance of over thirty miles. Tlie intervening country contains 
the basin of the little Kara-kul lake surrounded by a complicated 
system of short and comparatively low mountain ranges having 
an altitude of from 14,000 to 15,000 feet. These ranges, however, 
connect with the Hindu Kush, Karakoram, and Westeni Himalaya, 
and thus complete the girdle of mountains from one or another 
sid(‘ of which flow all the great rivers of Asia. 


Eastern Turkistan. 


The country thus defined forms a part of the great Empire 
of China. To the south lies the rugged, 
elevated plateau of Tibet, regarding which we 
slnill have more to say hereafter. To the north of this comes the 
depression known as the LolMior basin, wbieb receives the drainage 
of the northern slope of the Tibetan plateau called, in the 39th 
degree of north latitude, the Altyn-Tagh range, but more generally 
known as the Kuen-lun, a name given probably from some well- 
known pass. Tlie drainage from the eastern slope of the Tian-shiin 
flows in the same direction, as well as that from the south-eastern 
slopes of the Altai range ; hut all is swallowed up in the great sandy 
desert of Gobi, which at one time apparently formed the bed of an 
ancient sea some 300,000 square miles in extent. According to 
Prejevalsky this plateau varies in height from 6,000 feet on the 
margin to about 2,000 feet in the middle. It is intersected from west 
to east by a depressed valley called Shamo, or ‘sea of sand,’ contain- 
ing salt. West of this lies tlie Haii-liai, or ‘ dry sea.’ Prejevalsky 
has crossed the desert between Kuldja and what may turn out to 
he Lob-nor, lying in east latitude 90® and north latitude 39® 30,' and 
found himself at only 2,500 feet above the level of the sea on the 
banks of the Tarim. To the west, the desert presented a thin loam 
impregnated with salt, and to the east a plain of driftrsand. 
Towards the Kurngh-tagh hills, frym which he descended on the 
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desert, lay a belt of pebble and gravel some 15 to 18 miles wide- 
He also crossed the desert to the north between the Ala-shan ranger 
and Urga, where he found it to vary in height between 3,000 anil 
5,500 feet, whilst it still preserv'ed its sandy character. On the 
route between Urga and Kalgan explored by the same traveller, 
there is a great depression towards the middle, where the ehwation 
is as low as 2,400 feet. Here the soil of the Gobi proper is 
composed of course reddish gnivel and small pebbles intersperaed with 
drifts of yellow shining sand. Ijeaving these regions, we shall in 
future restrict ourselves to the southern plateau, of which the Kuen- 
lun mountains are the northern boundary, and which is so intimately 
connected in its physical relations with tlie Himalaya. 


Herbert. 


Before proceeding with our examination of the structure of the 
T?;.ail.y attempts at jrenc- Himalaya-rihetan region, it m\\ bo conve- 
ralisation. nieiit to pass in review the? different theories’ 

that have been advanced in regartl to its syst(‘niatic geography, 
since a complete understanding as to what has boon done in this 
direction will enable us to amve at somo conclusion as to. what 
remains to be done. Cajitain Herbert, who conducted the mineral o- 
gical surt'Cy of the Himalayan country 
lK3twecn the Kali and the Satlaj in 1818, was 
the first who attempted to gve a general account of its physical 
characteristics. His description* was intended to serve as an intro- 
duction to his geological account of the Himalaya, as well as to bo 
a distinct contrilwitioii to general geography ; the existing works on 
the subject being singularly deficient in details, a.s well as errone- 
ous in the few that are given. ” His idea of the country north of 
India was apparently derived only from maps. Ho describes it as a 
large central space strongly marked by the feature that it was little 
intersected by rivers, whilst from its sides flowed the streams which 
united to form the greatest rivers in the world. As the source of 
every river must bo higlicr than any other part of its course, ho 
inferred that the zone in which those rivers originated must bo 
higlier than the plains through which they flowed to seek the ocean, 
and that the entire central tract itself was completely surrounded by 
lofty mountains. He considered the upper beds of the Brahmaputra 


* For a brief snmmai’y of these theories see Mr. C. R. Markham’s ‘ Memoir on 
the Indian Surreys,’ p. 341. At. Sac, Men.,, XL, ft. I., p. x, 
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and the Satlaj as forming part of the barrier zone which surrounds 
the central tract, and not as a part of the plateau itself. Ho 
further showed that the true “ line of boundary is undoubtedly the 
chain of water-heads, and that this is by no means synonymous with 
the line of greatest elevation. ” At first view the arrangement of 
the mountain masses in the tract b«itween the Kali and the Satlaj 
appeared to bo irregular and confused, but by tracing the courses of 
the rivers and their tributary streams, a clue was found to lead the 
observer out of this labyrinth. By connecting their sources and 
by following out the devious windings of the several feeders, an idoji 
is obtained of the extent, the direction, and the connection of tho 
several ranges. * * * Instead of a succession of parallel and continu- 
ous ranges running south-east to north-west, and rising one behind 
tho other in regular array and increasing elevation till the series 
is closed in tho tarthest distance by tho line of snow-clad peaks, wo 
sec only one continuous range of any extent forming an irregularly 
curved line which bends round the tract, commencing on the north- 
east angle, and with a north-westerly direction, which it gradually 
alters to a south-easterly one on tho south-west angle, and latterly 
due south just before it is lost in the plain country. This rango 
fonns one of the boundaries of tlio basin of the Satlaj which bends 
around the convex side, while within its concavity are contained the 
numerous sources of the Ganges.” This he called the Indo-Gan- 
gctic chain, a ramification of that more extensive line of water- 
heads which would exclude from the central plateau all the mountain 
tract watered by the Sanpu and Uie Indus as well as by the Ganges. 
Next in extent are tho two principal ramifications separating the 
basin of the Jumna from that of the Ganges, and the basin of the 
latter from that of the Kali. From those tw^o principal ramifica- 
tions proceed a number of minor ones which, but for the assistance 
derived from a study of the course of tlie rivers, w^ould almost bid 
defiance to any analysis. Transverse ridges, several thousand feet 
higher in elevation, ramify from tho Indo-Gangetic chain towards 
the Ganges basin, and a line or plane connecting their summits 
would be that of the greatest elevation, w'hich, how’ever, has no 
connection with tho disposition of the wnter-heads. It is a fact that in 
a line of 500 miles two summits are found exceeding five miles in 
perpendicular height, not isolated, but connected to appearance by a 
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regular scries of peaks of very little inferior elevation. If we 
confined ourselves to heights of 2 1,000 feet, we should find a connect'd 
line of peaks extending over 1,000 miles; that is, one apparently 
without breaks, but in reality connected only through the lino of 
water-heads from which they nimify. Whether the word ‘ line’ or 
^ plane’ is used, the idea of considerable breadth must be conceded, 
and in that case its surface would be very irregularly studded with 
peaks, and in this way it may be said to bo parallel to the common 
boundary of inountsiin and plain land, and to intersect instead of 
bounding the river districts.” The above summary gives a resume of 
Herbert’s speculations on the physical structure of the Himalaya. 
His errors were those of his time, when the knowledge even of 
descriptive geography was in its infancy. Ho was unable to recognise 
the unity of the groat central mass and its bulwarks, and was wrong 
in saying that the groups of snowy peaks intersected tlie river basins, 
when, in fact, they bound the drainage area, and are the determining 
causes of its existence. Still Herbert is to be remembered as the 
first who attempted to give a systematic account of the Himalaya 
as a whole, ^ and is therefore worthy of a prominent place in this 
brief notice of its geography. 

Next to Herbert comes Hodgson, who in an admirable article in 
the Asiatic Society’s JonrnaP also alludes to 
the difficulty experienced by a traveller in 
the Himalaya in getting rid of that tyranny of the senses which 
so strongly impresses almost all beholders of this stupendous scenery 
with the conviction that it is a mighty maze without a plan.” His 
first step towards freedom was his grasping the fact that the vast 
volume of the Himalayan waters flows more or less at right angles 
to the general direction of the Himalaya, but so that the num- 
berless streams of the mountains are directed into a few grand 
rivers of the plains either at or near the confines of the two 
regions.” Secondly, a study of the river systems like the “ Sapt 
Gandaki” and the ‘^Sapt Kausiki” urged him “to discover, if 
possible, what cause operated this marked convergence of innumer- 
able transverse parallel streams, so as to bring them into a series of 
distinct main rivers.” Thirdly, he found that “the transcendant 

» Neither Moorcroft, Vigne, Joequemont, Hooker, Shaw, Henderson, nor Bcllcw 
attempt any description of the Himalaya as a whole. ’ J, At, Soc, Ben,, 

XVIII., Pt. II., p. 701. 
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elevation and forward position, at right angles to the line of ghats of 
the great snowy pe^ks, presented that casual agency : the renioiest 
radiating points of the feeders of each great river being coincident 
with the successive loftiest masses belonging to tlio entire extent of 
the Himalaya.” The great peaks bound and do not intersect the 
principal Alpine river basins, as Herbert had thought, and, by 
so bounding, create the basins, whereas their intersection would 
destroy them. Hodgson’s Himalaya proper is the ghat line or 
watershed between Tibet and India, and the watershed between the 
valleys of the Indus and Sanpu and the great plateau is called by 
him the Nyenchhen Thangla chain. The cause of the convergence 
of the various streams which form the great rivers upon or near the 
verge of the plains is shown by him to be “the superior elevation of 
the lateral barriers of these river basins, between which there are 
synclinal slopes of such decided preponderance that they overrule the 
effect of all other inequalities of surface, how vast soever the latter may 
sometimes be.” These lateral barriers are crowned by the great 
peaks, which stand forth from the watershed and send forth south- 
ward ridges proportionally immense. Equally effective with the 
divergent power of those peaked ridges is the convergent power of 
two ridges upon the single contained river basin. “ Tlie synclinal 
lines from the inner faces of the two adjacent ridges draw the waters 
together, and because these ridged peaks are the loftiest masses of 
the entire mountains, the effect of all other masses, even that of the 
spine of Himachal or the ghat line of the snows, is overruled or 
modified, so that in the most rugged region on earth a very limited 
series of distinct main rivers appear in the plains from innumerable 
independent Alpine feeders.” We may assume that where the 
loftiest peaks occur, there is a proportionate intumescence of the 
general mass, and therefore that these gi’and peak-crowned ridges 
determine the essential character of the aqueous distribution along 
the entire line. A further proof is adduced from the fact that the 
lower rivers, which take their rise in the middle region, do not 
show this unitizing principle, such as the Bdgmati and Ramganga. 
With regard to the mountain systems, Hodgson divides them into 
the lower, central, and upper ; sub-dividing the first into the sand- 
stone range vfith its contained Duns or Mdris, the Bhdbar or sal 
forest, and the Turdi. The lower region extends from the level of the 
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plains to 4,000 feet above the level of the sea ; tlie centnil region, 
from .4,(K)0 to 10,000 feet ; and the upper region to the watershed 
or ghdt line : divisions which fairly correspond with the distribution 
of both organic life and inorganic matter. Though unable to follow 
Mr. Hodgson in all his theories and the deductions that he draws 
from them, credit must be given for his recognition of the position 
of the great mounhiin masses in regard to the alpine river basins 
and for his appreciation of the influence of climatic conditions on 
the animal and vegetable world. 


Captain Strachey. 


Captain (now General) R. Strachey, in his paper on tlic Physical 
Geography of the Provinces of Kumaon and 
Garhwal, read before the Iloyal Geogniphical 
Society^ in 1851, pointed out distinctly for the first time that the 
Himalaya was in truth the broad mountainous slope of the great 
Ubetan table-land descending to the plains of Northern India, 
while a slope of corresponding cliaractcr descending to the nortli is 
known as the Kuen-lun. He remarks that the great j[)eaks in 
Kumaon and Garhwdl ^^are not found on a continuous ridge, but are 
grouped together in masses that are separated one from the other 
by deep depressions, through which flow the streams that drain 
those parts of the mountains that are immediately contiguous to the 
north.^’ To the east the same sort of arrangement obtains, but to the 
west it is much less distinct. The river-beds to within a distance of 
ten miles in a direct line from the snowy peaks seldom exhibit a rise 
of more than four or five thousand feet ; but when we cross “the lino 
on which the great peaks are situated, the ascent very rapidly 
increases, and a very few miles carries the river-bed up to an altitude of 
nine or ten thousand feet 5 thus showing that the sudden increase of 
height of the mountains along this line is not confined to the peaks 
alone, but is a general elevation of the whole surface.” Dr. Thomson* 
substitutes the name cis-Satlaj Himalaya for 
Herbert’s Indo-Gangetic chain, and gives the 
name trans-Satlaj Himdlaya to the chain wlxich, commencing in 
Kailds, separates the waters of the Satlaj from those of the Indus. 
He refers to these two great chains the whole of the mountains 
between the Indus and the plains, and says : “ The northern boundary 

S., XXI., p. 67; adopted in Somerville’s Physical Geography, 7th 
edition : London, 1877, p. * !{j-avels, p. 4u6*, 


Dr. T. Thomson. 



OF THE NORTH-WESTERN PROVINCES. 9- 

of Tibet is formed by the great chain north of the Indus, to which 
Humboldt gave the name Kouen-lun”: and again, that every part 
of Tibet is traversed by mountains having their origin either in the 
trans-Satlaj Himalaya or the Kouen-lun. So far the unity of the 
HimAlaya-Tibetan region is acknowledged 
Major A. Cunningham. distinguished traveller. Major A. Cun- 

ningham' makes the Bara-lacha range, which forms the watershed 
between the Indus and its five affluents, the continuation of the main 
Himdlaya or watershed between the Sanpu and the Ganges, To the 
south of this lies two distinct and independent ranges stretching in 
the same general direction from south-east to north-west, which ho 
calls the mid-Himalaya^ or Pir Panjdl, and the outer or sub-Himd- 
laya, leaving the name Siwdlik unchanged for the lowermost sand- 
stone ranges. Beyond the Himdlaya the same system of parallel 
chains is observed, comprising at least three distinct ranges of moun- 
tains, which Cunningham proposes to call the trans-Himdlayan, or 
that which divides the head waters of the Satlaj from those of the 
Indus and extends to the western limits of Rongdo and Astor ; 
second, the Kailds or Gh.ngri range which runs through the midst of 
Western Tibet along the right hank of the Indus to its confluence 
with the Shayok ; and third, the trans-Tibetan range, also called 

Ca tain H Strachey Bolor and Kdrakoram, These distinctions are 
however, purely local and geographical and 
are so far convenient and to be accepted Captain H. Strachey, in 
his paper® on the Physical Geography of Western Tibet, shows us that 
the Indian watershed is not the Great Himdlaya as scon by the Indian 
observer, but is found in a succession of valley heads much depressed 
and penetrating that mass to such a depth that the passes from India to 
Tibet are never visible from any station fairly south of the perpe- 
tual snow. The Turidsh watershed divides the waters of Tibet from 
those of Turkistdn, including Khoten and Kashgar. “ The general 
-plan of the mountain system of Western Tibet appears to consist of 
a series of parallel ranges running right across the breadth of the table- 
land in a direction so extremely oblique to the general extension of tho 
whole as often to confound the one with the other, or to convert the 
transverse direction to a longitudinal one. Short transverse necks 
connecting the main ranges in some parts, and cross fissures cutting 
• Lad&k, p. 41, * London, 1851 

2 * 



10 


HIMALAYAN DISTRICTS 


through them in others, together with projecting spurs of a secondary 
order, will suffice to convert the supposed primary arrangement 
into all the esdsting variety of valley and drainage.* *Tlie great snowy 
peaks lying mostly on the terminal butt-ends of the primary ranges, 
sometimes widened by lateral spurs ; and the Tibetan passes crossing 
the low connecting links, whose alignment forms the main watershed, 
but not the mmn mountain-crest.’' Sir H, Bawlinson^ recognises 
the unity of the entire mass, and writes 
tliat the “ whole country between India and 
Tartary may be considered as a broad mountain range, the Hiindlaya 
forming the southern crest, and the Kuen-lun the northern. Tlie 
direction of this range is from east to west, trending to the north- 
ward, while the parallel chain which bounds Siberia to the south, 
and the outer crest of which is the Tian-sh^, trends somewhat to 
the south ; so that at a short distance to the west of Yarkand and 
K^hgar the great interior depression of Chinese Tsirhiry terminates, 
and the bounding ranges coalesce in the elevated table-land of Pdmir,” 

We have now come to the theory set forth by Mr. Treluwny 

Mr. Saunders' theory. Geographer to the India Office, 

according to whom the summit of the Hima- 
laya consists of a double range of peaks enclosing a series of valleys 
running parallel to the axis of tho mass, and which he would call 
the northern and southern Him&laya respectively. Tiro first of 
the two forms the water-parting between the Ganges basin and 
that of the Sanpu. To the latter mast be assigned nearly all the 
great snowy peaks which are seen from the plains of India, 
and which are separated from tho former by the valleys already 
mentioned. These valleys are comparatively elevated, and at 
length burst through the southern range by intersecting gorges. 
Both Herbert and Hodgson are set aside, and the great peaks are 
described as forming a chain, broken at intervals by intersecting 
gorges. “The upper vaUeys of the Sanpu, the Satlaj, and the 
todus appear to form a huge elevated trough separating tho 
Hunilaya from the northern part of tho table-land of Tibet and from 
the snm^ range into which tho table-land contracts at its western 
end. This range is crossed by the Muzttgh, Kdrakoram, and 

• EIngluid and Russia in the East : London. 1876 n 236 i -t .i « 

Mountains and River Basins of India : Jaindoii, ISTof' ^ ‘ * 
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and Changchenmo passes, and is remarkable for the groat length of 
its glaciers and the great height of its peaks. The Indus forms its 
southern base as well as the northern base of the Himdlaya. The 
Indus, Sailaj, and Sanpu, “ are the only rivers which, washing the 
northern base of the Himalaya in channels parallel to the range, 
break through the entire breadth of the range and water the plains 
at its southern base.” The eastern base of the mountainous highland 
of Tibet is marked by the Min river, and on the north-east the slope is 
defined by the basin of the Hoang-ho. From the latter river west- 
ward to die MuzUgh the Kuen-lun mountains descend to the plains 
of Gobi from the northern edge. These unite with the Himalaya, 
Pamfr, and Hindu Kush in the lofty peak or knot called Pusht-khar 
or Taghdambash. The accompanying map, prepared by Mr. Saunders 
for Mr. C. R. Markham’s Memoir on the Indian Surveys, will 
illustrate better tlian any further quotations his views on the subject 
of the relations of the great mountain systems, as well as serve our 
own purpose. Mr. Markham^ divides the Himdlayan system into 
Mr Markham culminating chains, which ho calls 

the inner, central, and outer, running more 
or less parallel to each other from the gorge of the Indus to that of 
the Dihong, The lofty region of Great Tibet lies mainly between 
the inner and outer range, with the central chain, whence most of 
the rivers of Northern India take their rise, running through its 
lengdi.” The western extremity of his inner and most northern 
range is the Kdrakoram, which separates the Indus valley from the 
affluents of the Lob-nor system, and tlio eastern section is the Gangri 
mountains of the map, the Nycnchhcn Thangla of Hodgson and 
Ninjintliangla or Nyenchhen-tang-la of Markham, which commences 
in peak or knot called Kailds. Parallel to the northern range runs 
the central range, the eastern section of which commences at the 
Mariam-la pass near the Kailds peak. “ Hero a comparatively low 
saddle connects the northern and central ranges and separates 
the valley of the Satlaj from that of the Brahmaputra. To the east- 
ward the northern side of the central chain forms the southern 
watershed of the Brahmaputra, whilst on its southern slopes are the 
sources of many important rivers, which, forcing their way through 
the southern chain of the Himdlaya, eventually join the Ganges or 

j Tibet, p. xxiii., 1876. 
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Brahmaputra.” The southern chain is made up of the series of 
ItnoTvy peaks which, to the east, overhang Nepdl, Sikkim, and Bhutdn* 
Thus, Mr. Markham is at one with Mr. Saunders in his theory 
as to the Himdlayan system, only substituting the terms “inner 
or northern, central and outer or southern,” for tlie terms “Gangri, 
northern and southern Himdlaya,” used by Mr. Saunders^ 

A writer in the Calcutta Remeu^ has taken objection to the 

creation of the southern chain, which, “being 
Ceilcvtttb Rev'Uw, ... » 

occasionally intersected by nvers of more 

remote origin, is not a chain at all, but a series of spuj’s running 
southwards from an extended line of elevation more to the north, in 
the neighbourhood of which the said rivers rise.” He also suggests 
for the whole system the name Indo-Hbetan, correctly urging that 
it is undesirable to give to the whole a name which belongs only to 
a part. He prefers simply to lay down two lines of watersheds, the 
northern corresponding for the most part with Mr. Markham’s inner 
range, and the southern extending from Childs by the Zoji-la, 
Baralacha, Niti, and No passes to the Laghalangla above Shikatse. 
He then examines the river basins and shows that Hodgson’s theory 
regarding them is in accordance with facts ; that these basins derive 
much of their water from certain prominent peaks which, standing 
in advance — ^that is, southwards of the watershed — ^are connected 
trith it, and from which ridges with dependent spurs project, that 
serve as lateral barriers to the basins. “ The preponderating synclinal 
slopes of the ridges and spurs which overrule the effect of all 
other intervening inequalities of surface, however vast, cause the 
several groups of mountain streams between them to converge till 
they unite and constitute a main river near the edge of the plains.” 
This is practically Hodgson’s law re-affirmed in the full light of all 
that modem research has shown us regarding the geography of 
Tibet, the Edrakoram and Kdshgar, a terra incognita to our early 
writers. 


Both Mr. Markham and Mr. Saunders have issued rejoinders 
Bejoinders of Mr. Mark- ^ criticisms in the Calcutta Review in 
bam and Mr. Saunders. articles in the Geographical Magazine? 

» January, 1877, p. 146. * By Mr. C. R. Markham in May, 1877, and Mr. 

Saunders in July, 1877, Geo. Mag. IV, 113, 173, London. The other matters in contro 
versy between the reviewer and Mn Markham are omitted as foreign to the subject 
of this notice. * 
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Mr. Markham chiefly confines himself to a defence of his use of the 
word 'chain’ as applied to a series of culminating ridges, whether rivers 
force their way through its gorges or not ; but Mr. Saunders goes more 
fully into the entire question at issue between him and the reviewer, 
and supports his arguments by a ro-statement of his views on the 
physical geography of the entire Himdlaya-Tibetan system. For 
this purpose he draws largely on his “ Sketch of the Mountains 
and River Basins of India,” already noticed, in which the theory 
of the southern chain of snowy peaks was first developed ; and 
whether we agree with his deductions or not, we must consider his 
summary as a valuable contribution to our knowledge of the 
subject. He recapitulates the arguments in favour of considering 
the line of snowy peaks a southern chain, and concludes that 
they are entitled to that name, “ ( 1 ) as the culminating summit 
of the southern or Indian slope ; ( 2 ) as the common origin of a 
succession of rivers 5 (3) as cut off from the northern range by a 
succession of remarkable valleys, sometimes very long, sometimes 
very deep, and sometimes very broad and flat, and all containing 
considerable rivers running parallel to the chains which they divide.” 

^ He objects to the inclusion of the mountain ranges on both sides 
of the troughs of the Indus and Sanpu under the term Himalaya, 
the northern watershed of those rivers composing the contreforts, 
buttresses and slopes or escarpments of the great central plateau which 
they uphold and from which they cannot be separated. The table- 
land is Tibetan ; therefore its southern slope cannot be called Himala- 
yan. The remaining portion of Mr. Saunders’ article will be noticed 
as we proceed. 

The latest contribution to the physical geography of the Himalaya 

. , is to be found in Mr. H. Blanford’s Manual^ 

Mr Blanford. 

and Mr. W. Blanford’s introduction* to 
the "Manual of the Geology of India.” In the latter work, 
which may presumably be taken as giving Mr. W. Blanford’s 
conclusions on the subject, he considers the Him&laya to form a 
curved belt of mountains with their convexity to the southward 
which mark the southern scarp of the Tibetan plateau as the 

^ Physical Geography for the use of Indian Schools, Calcutta. * Calcutta, 
1879, 1., ix. It should be remembered that the term, ‘range’, is used here for geological 
purjpes which are not always the same as those intended by geographers. Its 
precise meaning depends on the context. 
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Euen-lan define ihe northern. The western terminal portion of the 
Himalayan chain comprises a number of great ranges variously 
named. It is doubtful whether any of these should be considered 
the prolongation of the main Himalayan axis^ although, if any be 
really a continuation of the Himalaya proper, it is either the Pir 
Panjal or the Zanskar range.” Geological considerations would 
lead him to suppose that ‘Hhe main range commences on the west- 
ward in the Dhauradhar near Dalhousie, and extends to the east- 
south-east till it rises into the main snowy mnge of the north- 
west Him&laya. Many geographers distinguish two parallel ranges 
from the neighbourhood of Simla to the eastward; the snowy 
range proper, formed of the highest peaks (Saunders’ theory), and 
a more northern ridge, forming the watershed between the Tibetan 
plain and the rivers running to the plains of India. Others consider 
the latter to be the true Him^ayan range, and look on the higher 
peaks as belonging to the spurs between the rivers flowing from 
that range. It is certain that the great peaks, such as Nandadevi, 
&C., are separated from each other by deep valleys, through 
which flow streams coming from the northern range, and that, 
although the peaks of the latter are inferior in elevation, the 
passes by which it is traversed are much higher; but it has not 
yet been ascertained whether the great peaks are on the strike of 
any continuous band of rock, or whether they merely consist 
of hard nuclei left undenuded.” There is little doubt that, until 
the geologist is able to assist us, the question whether the line of 
snowy peaks should be considered a true chain or merely spurs 
from the main water-parting must bo left undecided. Tliough year 
by year fresh materials are added to our stock of knowledge regarding 
the Himalaya, they are yet too imperfect for us to offer little more 
than a suggestion as to the views that should be adopted regarding its 
structure. A glance at Mr. Saunders’ map will show us the vastness 
of the subject, and that the Himalaya of Kumaon and Garhw 41 , 
with which we are more immediately concerned, is but a very 
small portion of the great girdle of snowy peaks that uphold between 
them the elevated plateau of Tibet. Herbert showed us that this 
girdle, as seen from the plains of India, is not a continuous line of 
parallel ranges rising one behind the other, and increasing in eleva- 
tion until the series is closed in the farthest ' distance by the lino of 
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snow-dad peaks; but that these peaks or groups of peaks are 
ramifications from the line of water-parting which itself is lower than 
the line of greatest elevation. Hodgson subsequently explained the 
infiuence of these groups of peaks on the river-systems, and Captain 
Strachey showed us that the Himalaya was the southern slope of 
the Tibetan plateau as the Kuen-lun formed its northern slope. 
These are, broadly, the more important additions to our knowledge 
of the physical geography of the Himalaya that have been made of 
late years. To our mind the recognition of the unity of the entire 
Him&laya-Tibetan system is the most important of them all, and that 
alone which will lead to practical results. The division of the 
Himalaya into ranges may be allowed as a matter of convenience, but 
should not be permitted to cloud the great fact that all are but varia- 
tions in the southern slope of the great table-land due to the influ- 
ence of the elements on the materials of which they are composed, 
and to the disturbing action of subterranean forces. We can lay 
down the lino of water-parting and the line of greatest elevation 
with spme precision, but must call in the aid of the geologist and 
mineralogist to distinguish which amongst the ranges is entitled 
to be called the real main axis of the Himalaya ; and, until their 
labours are communicated to the world, must rest content with the 
somewhat arbitrary distinctions afforded by the prominence or other- 
wise of existing physical features. 

Seeing the misunderstandings that have arisen from a too loose 
, use of words and phrases, it will be as well 

to state here that we adopt the word ‘ water- 
parting’ to represent the ridge which separates the flow of water on 
either side of a range of hills.^ The word ‘range’ will include a 
series of mountains or hills continuing in one direction along a 
common axis, whether broken by chasms or not ; and the word ‘ spur ’ 
will be used of a ramification from a range, whether connecting it 
with another range or sinking gradually into a plain. 

The great mountain chain lying between Tibet and the plains of 

India is generally known to the natives of India by the term paMr 

(mouD^n), to which they prefix the local name where such exists. 

1 ^ The use of this word in this sense is one of the subjects of controversy 

between the Calcutta reviewer and Mr. Markham, The former (p. H7, note) 
objects that the old word < water-shed * is sui&cient. 
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The more educated give the name Him&chal^ (snowy-range) off 
Himdlaya (abode of snow) to the snow-covered ranges ; whilst Euro- 
peans popularly include under the name HimiUaya the entire mouiH 
tainous region lying between the gorge of the Brahmaputra on the 
east and that of the Indus on the west, and between the upper 
valleys of the same rivers on the north and the plains of India on the 
south. A first glance at any good map will convince us of the 
general unity of the physical relations of the range within the 
limits commonly assigned to the Himalaya, whilst a closer examina- 
tion will induce us to include much more. For our part we accept 
ihe popular definition of the Himalaya as extending from the gorge 
of the Indus on the west to that of the Brahmaputra on the east, 
and from the upper courses of the main branches of those rivers 
.on the north to the plains of India on the south, speaking of its 
connections beyond those limits as the western and eastern extensions 
respectively. 


It will materially aid the reader if we further preface our remarks 

with a short description of the ethnical and 
Ethnical sketch. » . « . « . 

political divisions of its surface, and of the 

regions in immediate contact witli it. We have arrived at some idea . 

of the physical relations of the tract itself, and shall now, at the risk 

of being thought diffuse, endeavour to trace the ethnical affinities of 

its inhabitants. Commencing, theny with the plain on the south, we 

find the provinces of British India flanking the foot of the Himalaya 

along its entire length from the 96th to the 72nd meridian of oast 

longitude. Following the direction of the Himalaya from east to 

west, we find in Upper Asdm a number of tribes speaking different 

languages and dialects, and so intermixed and blending the one into 


1 The word Himichal ^ ^is derived from two Sanskrit words, ‘ hima* 

j^now) and *aeJuila' (mountain), meaning ^snowj-mountain* or ‘snowy-range. 
ISmilarly the word Himalaya ^ » derived from * hima' and ‘ alaya* 

(abode), meaning the ‘home ’or ‘abode of snow.* The proper pronunciation is 
therefore Him-d-lay-a, not Him-a-Uy-a as commonly obtains. The plains-men speak 
of the Simla-;MiMr, the Mansuri-i^aMr, and sometimes of the snowy-range as the 
hiif “The people south of theHim&laya in Nep&l call all snowy 

monntabis langatf by which they mean the highest points. They call the peaks 
that have no snow hdnjang^ and the low ground under the said bai^ang they call 
phoii. The term Himalaya is not used by uneducated people, who only talk eC 
the snowy mountains os ‘ bar/dni S, Ref,y 1872, p. 4d, 
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tlie otfew tlmt, beyond a mere cursory description, their classification 
cannoi^ be attempted here^ In the extreme north-cast they are 
Plains of As&m and albed with or are members of the tribes inha- 
biting th» neighbouring hills, of whom more 
will be said hereafter. They 8]peak f£ language having an affinity 
with the great Baima-Tibetan group, and arc mere pagan savages. 
Along either side of the Brahmaputra in its course through the valley 
we find the settled tribes of Asdm speaking a language akin to Bengali. 
Tliough differences exist they so closely resemble in habits and 
character the people of the conterminous parts of Bengal that it is 
difficult to draw a strict line of severance between them without 
entering into long historical and ethnical discussions quite out of 
place hero : piany that are now' Hindu or Musalm&n Bengalis in all 
outward appearance can be shown to be converts in recent times 
from the' pagan tribes in their neighbourhood of unmistakably 
aboriginal origin. The people of Bengal, the ffat alluvial plains of 
which lie along the lower courses of the Ganges and Brahmaputra, 
exhibit all the features characteristic of a race inhabiting a region of 
tropical heat and moisture. They are small in stature, ^of dark com- 
plexion, and effeminate in character, living chiefly on rice grown in 
the lowlands subject to annual inundation. Their dress is of the 
scantiest proportions, consisting chiefly of one or tw'o pieces of cotton 
cloth simply WTappod around their waist and shoulders, and not 
wrought into any form of garment. Their heads and feet are usually 
left bare. Their houses, constructed of mats, lie scattered amongst the 
thick groves of bambus and palms that spring up in wild luxuriance 
on the uncultivated ground. 

As wo ascend the Ganges,' we find a drier climate with greater 

. , „ , , contrasts between the summer and winter 

Plains of Upper India. 

temperature, and a taller, more manly, and more 
robust race, of whoso food the millets and unleavened bread of wheat, 
barley, and other grains form the principal element. Their clothing 
is more elaborate a^d warmer than that of the Bengdli. All wear 
turbans, and those .who can afford it have shoit jackets fastening on 
the right breast in the case of Hindds, and on the left breast in the 
case df Mnsaliudns. ' Their houses are built of mud and are either 

f .. 

^ This accent of the Hindds in th^ plains is partly based on El[)hinstoBe and 
Notes by acuSral BvStrachey. • 

.3 
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tiled or thatched in the villages, but in many of the towns vety small 
bricks are used in the construction of the better class of dwellings. 
The country is open and unenclosed, and almost the only trees are 
groves planted near towns and villages, with occasional patches of 
dhdh (Butea frondosa) and hahul ( Acacia araUca) jungle. The peo- 
ple are mostly Hindu in religion and speak dialects of Hindi. On 
approaching the Satlaj the language passes into Panjabi, also Sans- 
kritic in its character, and wo find the religion of the Sikhs the seal 
<)f the double dispensation of Brahma and Muhammad.' To the west 
of the Panjab, or country of the five rivers, the religion of Islam 
predominates amongst a motley group of tribes of very varied origin. 
The name Hindustan, which is more con*cctly applied to the north- 
ern Gaiigetic districts alone, may without impropriety be used so as 
to include the entire tract below the Himalaya. Intersected by the 
innumerable streams that flow from the mountains above it, watered 
by the copious falls of periodical rains, and enjoying a semi-tropical 
climate, the great unbroken plain is thus supplied wth the two great 
requisites, heat and moisture, that are the necessiiry and certain agents 
for the development of vegetable life. We naturally, therefore, ^nd 
an agricultural population often in the older settled parts cxtrcinely 
dense, and attaining to no small degree of civilisation. Cities 
and large towns are common, many with a population of over 50,000 
Bouls ; and the inhabitants, without coming up to a European 
standard, enjoy considerable wealth. Literature, both indigenous 
and of European origin, is cultivated ; schools are numerous, 
and the useful arts are highly advanced and eagerly followed. 
The hot climate which induces a love of repose and fertility of soil 
which renders severe labour unnecessary has, in some measure, 
modified the habits of patient industry which are usually character- 
istic of an agricultural population ; but the dislike to change which 
marks those communities in all parts of the civilised world is 
nowhere more strikingly exhibited than in Hindustan. The great 
wealth of the country and its open and easily accessible character, 
^ together with the insuperable obstacles to union presented by 
differences in race and caste, have, for many centuries, subjected it to 
the reiterated attacks of foreigners. With very few exceptions all 
truly national government has ceased to exist; and from what little 
* Cunningham, History of ' the Sikhs, p. 13» 
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we kn6w regarding it, the people have small cause to regret the 
successive changes of masters. India has never had in the whole 
course of its history so strong, universal) and just a government as 
it has enjoyed under the British since the memorable mutiny of 
1857. Englishmen may well point with just pride to the lengthy 
catalogue of measures attesting true moral and material progress 
that have been introduced during the last quarter of a century, and 
have been assimilated by the people to such a degree that the advance 
— political, moral, and social — ^made has eclipsed all that had been 
previously effected under British rule. 


Talking the people of the plains as a whole, their clothing is 


Clothing, food, customs. 


cotton and their food is vogchible, though 
Musalmtins iiiul some Hindus eat meat and a 


few eat fish. The dress of the men, as a rule, is white, though they 
often wear coloured jackets ; the women, who have no other covering 
for their heads than a corner of tho cloth that they wrap round 
their bodies, frequently wear bright colours, usually indigo blue, 
Turkey red, or safflower yellow. The Hindus preserve their mous- 
tache, but shave their beards, and frequently their heads, except 
a small scaljvlock, whilst the Musalmnns allow their beards to grow. 
The seclusion of women seems to be a custom introduced by the 
Muhammadans, but amongst all religions and races in Hindustan 
tho position of females is essentially inferior to that of the other sex, 
with whom they do not mix in society. Marriages are almost 
always coiitrdcted in childhood, and the betrothed bride is always 
under the age of puberty. Amongst Hindds, a dowry is given with 
the daughter, though the practice of accepting a sum of money for 
a daughter is in many parts of the country gaining ground. Female 
infanticide has been rife in tho Gangetic districts of Upper 
India, due to tho disgrace supposed to bo attached to the expression 
‘ father-in-law,’ as well as to the great expenses ordinarily consequent 
on the marriage of a daughter. The education of women is 
absolutely neglected, and the efforts of Government in this direction 
have proved a total failure. Tho men, however, for tho most part, 
amongst the classes above those actually engaged in the cultivation 
of the soil, can read and write, and oven the men who have not 
acquired those attainments possess the power of mental calculation to 
a remarkable degree. The Brahmamcid faith is with few exce])tions 
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dominant, throughout Hindusidn. The Musalmdns are, however, 
numerous everyw'here, and in some districts are in the majority. 
They belong chiefly to the Suni sect, but Shiahs are also found 
in certain tracts where the influence of powerful families of their 
persuasion has been felt. Tlie peculiar modification of Hinduism 
adopted by the Sikhs is chiefly confined to that portion of tlie Panjdb 
which lies east of the Chlnab. To the west of that river, the great 
mass of the population is Muhammadan. Taking the people of tho 
Panjab proper, excluding Peshaw^ar and the trans-Indus districts 
attached to the Leia and Multdn divisions, we have a population of 
ten millions, of whom seven-twelfths are Miisalmdns, four-twelfths 
are Hindiis, and one-twelfth are Sikhs. Distributing them accord- 
ing to race. General Cunningham' makes 3 per cent, of so-called 
early Turanian origin, 27 per cent. Aryans, and 70 per cent, later 
Turanians. 


We shall now consider tlie ethnical and political divisions of 

tho Himalaya itself, proceeding in the same 
Eastern Ilinullayft. " i Ai i 

direction from east to west. At the 

east we have the same races speaking a Barma-Tibetan language that 

wo found in the plains, but a line drawn north and south across the. 

Brahmaputra, in tho general direction of the Dhansiri river, and 

continued southwards so as to leave Kachar to the west of it, would, 

according to Hodgson, divide them from the Alpine races of more 

pronounced Tibetan stock, as well as from tho so-called aboriginal 

tribes of the central Himdlaya. These Barma-Tibetan tribes are 

known as Abors, Bor-Abors, Daphlas, Akas, Mishmis, Miris, &c., and 

their communities are reported to have a sort of rough republican 

constitution. This conjecture of Hodgson appears to be supported 

by the result of the most recent investigations. 

The country dying on the Tawiing route by the Dhansiri river 

’Eastern tribes Asam to Chetang in the valley of the 

Sanpu, in the 92nd meridian of east longitude, 
has been traversed by one of the Pandits of tho Great Trigo- 
nometrical Survey, from whom we learn that to the cast of that line 
the Himalaya is inhabited by Lhoba Daphla tribes.® These men are 
remarkable for the abnormal development of tho muscles of tho arms 


’Eastern tribes. 


and calves of the legs. Tliey wear cylindrical-shaped hats made of 

iCunnin^rham’s Arch. Rep., IL., S, 1 ' *Scc section A. o£ references 

attached to tins chapter. 
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bambuSjiand their only garment is a long blanket folded somcwliat after 
the fashion of a plaid and fastened round the waist by a cloth girdle, 
which is used as a quiver for their arrows, which all carry, as well as 
a bow slung over their left shoulder. The greater part of their legs 
and arms is bare. They wear no boots, but ornamental rings made of 
rope, fastened very tightly both on the wrists and legs below the knee. 
They have a decided Tibetan caste of feature, high cheek-bones, and 
Chinese-looking eyes. They wear no hair on the face, but the hair of 
the head is allowed to grow to a great length, and is drawn together 
behind the head and then allowed to hang down.^ They appear to bo 
distributable into two groups — ^those living in the great rice country 
to the north on the banks of the Sanpu, called Lho-klials, and who are 
independent of the Lhasa authorities; and the Shiydr Lhobas, a wild 
race who inhabit the country through which the great river flows to 
Gaya, As^im, and who may be identified with the wilder tribes of 
Mishmis. The Mishmis are distributed into three great divisions com- 
prising numerous clans — the Chdlikata or crop haired, the Midhu, 
and the Digiiru, each of whom have a separate dialect, and the last 
reside within British territory along the hills as far west as the Digfiru 
triver. The Abors or Padams inhabit the country to the west of the 
Dibong river. Tliey are described by their neighbours as exceed- 
ingly fierce and blood-thirsty : like tigers, two cannot dwell in the 
.same den. Their houses are scattered singly or in groups of two 
and three over the immense extent of mountains inhabited by them.” 
They manufacture the weapon called dao, and weave coarse cloth, 
which with manjit, beads, bell-metal cooking vessels, female slaves or 
rather wives, and the breed of cattle called mitJuxnSf arc exchanged 
for salt and coarse cloth imported by tlie Miris from tlic plains. 
The Miris are more civilised than the Abors, and dwell in village's 
both in the hills and plains. Tlie Akas or Hrussos live between 
the Miris and the Daphlas on the upper waters of the Sundari, 
.and call themselves Tenae. The women of the Akas wear blue or 
black petticoats and jackets of white cotton of their own manufacture. 
Their faces are tattooed, whence the name ‘^Aka” given them 
.by the people of AsAm. The males wear a girdle of canework 
painted red, which hangs down behind in a long bushy ttiil. Tlieir 
staple food is rice, but everything edible is made use of, Tlio 
T. S., 1875, p. 70, 
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Da{)lilas belong to the same stock, and all are mere pagan savages, 
debased, cruel, and treacherous, though in the last respect the Akas 
have a somewhat favourable report. 

To complete out review, we shall diverge to the south of the 
Tribes of tbo southern Brahmaputra and briefly notice the tribes 
nwiter-shcd, inhabiting its southern water-shed.' In the 

extreme east wc find the Khamtis or Shans, a tribe linguistically 
allied to the Siamese and Buddhists in religion ; next we have the 
Singphos, or Kakhyens, and tlie Jilis, on the northern slopes of the 
Patkoi range, both of whom are pagans and speak a langiuige 
intermediate between Barmese and Tibetan. Further west come 
the NAgas, who are distributed into three great classes — ^thc Namsang, 
Khari, and Angaini. Tliey are the most numerous of all the pagan 
tribes to the south of the Brahmaputra, extending from the Kopili 
riyer in the meridian of Nowgong on the west to the meridian of 
l^adiya on the east. They bury their dead and appear to manage 
their affairs in a sort of republican assembly. The Kopili river 
separates the NAgas from the Kliasiyas of the Jaintiya and Khasiya 
hills around Shillong. The Khasiyas appear to be an isolated group, 
speaking a monosyllabic language which cannot be classed with any 
other of the same family. The form of government is republican 
and the religion is mere paganism. To the west are the Garos, who 
also are pagans, though their language has affinities with the Aryan 
dialects spoken on the north, south, and west. The language, 
however, has a Tibetan basis, and Hodgson would include it in tlie 
Bodo group, of which more hereafter. South-west of the Ndgas come 
the tribes of the Manipur, Lushdi, Tipura (Tipperah), and Chitta- 
gong hills. From McCulloch and Damant we learn that there are 
numerous dialects in Manipur, and that the principal has a character 
of its own derived from the Nagari. The inhabitants have adopted 
the Brahmanical faith. The people farther west are known as Kukis, 

and appear to speak four dialects of a common stem-language : 

the Lushdi spoken by the Dzos of the Lushdi highland, the Thadu 
in northern Kachdr, the Kiiki in the same district, and the Ilalldmi 
in the Tipura hills. The Kfikis are pagans, but are gradually yield- 
ing to the influence of their Brahmanical neighbours, as indeed aro 
all the pagan tribes similarly situated in the Asdm valley. We shall 
2 See section R. of references attached to this chapter. 
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now return again to the tribes inhabiting the Him/ilaya to the west 
of the Dhansiri river# 

Tlie whole country along the T4wdng route from Asdm to the 
head of the valley leading doTO to Chetaiig 
on the Sanpu is under the rule of the Lhiisan 
Jongpen of the Oliona Jang. The Lomas of the great lamasery of 
Tdwang, however, own the country to the south of the range of hills 
which form the water-parting between the Tdwdng and Dhirang 
valleys, and are entirely independent of Lhdsa. They manage all 
public business in an assembly of the principal Lamas, called the Kato, 
which is also the supreme court of justice. To the north, near the 
Chotang valley, the elevated highlands are occupied by nomad tribes ; 
but to the south, in the Mon-yul or Sub-Himdlaya, the country within 
which Tawdngis situated, the people are called Monpas or Hill Indians, 
and differ materially in language, dress, and manners from the Bod- 
pas, or people of Bod-yul to the north of Chona. Tlie Monpas 
resemble the inhabitants of Bhutan on the west. Tlicy wear their 
hair closely cut round the head, not in plaited tails as in Tibet, and 
as a covering have a small skull-cap of woollen cloth or felt. Instead 
•of the long gown of Tibet a short coat is worn which reaches to the 
knee, and is iastened by a woollen girdle that invariably holds a 
long, straight knife. The people keep cattle, sheep, and pigs. Thus, 
tlie line drawn north and south by the Dhansiri river passes through 
this wedge of Tibetan territory, separating tlie Barma-Tibetan tribes 
on the east from those who have a more pronounced Tibetan origin 
in the central Him&laya and the so-called aboriginal tribes of the 
lower Himalaya on the west. Hodgson assigns to the latter the 
name Tamulian, but it cannot stand, involving as it does linguistic 
and ethnical associations which modem research has failed to 
establish. 

To the west of the Dhansiri river we have the countries of Bhu- 
^ t&n, Sikkim, and Nep^, all of which possess 

Biiutfti]} Bikkinia 

a more or less established form of govern- 
ment.^ Much has been written regarding the people inhabiting those 
countries which we can but very lightly touch upon here. The 
entire tract may be divided into three great belts, — the elevated region 
beyond the snowy range that is visible from the plains, varying 
> See section 0. of references attached to this chapter. 
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from 10,000 to 10,000 feet above the level of tlie sea ; the central 
region, varying from 4,000 to 10,000 feet ; and the lower region, 
extending from the plains to 4,000 feet/ To the central region are 
confined the Lhopos, Lepchds, Limbus, Kirantis, Murmis, Newars, 
Sunwdrs, Chepangs, Gurungs, Magars, and Khasiyas. To the lower 
regions belong the Koch, Bodo, Dhimal, Kichak, Tlidru, Denwar, 
and Pallah tribes. The inhabitants of the central region belong to 
a comparatively recent Tibetan immigration, whilst those of the 
lower region, the so-called Tamulinn aborigines, are apparently to 
be ascribed partly to an early Tibetan immigration and partly to 
an Aryan source. To the nortli, along the entire lino of ghdts from 
the 92nd meridian to the Jumna, weTRnd the Bhotiyas or Bod-pas 
of pure Tibetan origin and Buddhists in religion. Bhutan, the 
Lho-pato, Lho-duk, or Lho-mon of the Tibetans, is also a Buddhist 
country, as well as Sikkim, the Demojong of the Tibetans. Nepdl, 
called Palbo by the Tibetans, is partly Buddhist and piirtly Brah- 
manical in religion. In the central Himalaya of Bhutdn and Sikkim 
we find the Lhopds, Lcpchds, and Limbus. Tlie name ‘Lhopa’ 
seems to be a generic term signifying the people of Lho or Bhutdn, 
as ^ Bod-pa’ means a person of Bod or central Tibet, and ‘Kham-pa,’ ^ 
a person of Kham or eastern Tibet. So also the term ‘ Dok-pa’ is the 
religious equivalent of the territorial term ‘Lho-pa.’ The Lcpchds 
extend from Pandkha in mid-Bhutan on the east into eastern Nepdl 
on the west. Tlioy are divided into the Bong and Khamba tribes. 
The women of both divisions wear a loose coat of the fibre of 
the silk-worm that feeds on the castor plant, or of unbleached 
cotton with a wrapper of the same material around the waist 
to form a petticoat. The men wear a robe of striped red and 
white cotton cloth crossed over the breast and shoulders and 
descending to the calf of the leg, leaving the arms bare ; a loose 
jacket of red cotton cloth is Worn over the robe by those who can 
afford it, and both are bound round the waist by a red girdle* 
Some strings of coloured beads round the nock, silver and coral 
earrings, a bambn bow wth a quiver of iron-pointed arrows, 
and a long knife complete their costume. This knife, called 
^hdvL by the Lepch/is and ^cMpnd! by the Bhotiyas, is worn on 
the right side, suspended from the left shoulder, and serves as 
^ Better kno^ as Hod^n’s belts, 
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mi axe, hoe, spade, sword, and knife. Tlie Lepclais eat any 
flesh of bird or beast, all cultivated and many wild grains, and 
drink beer and tea. They are Buddhists in religion. Their 
language, though allied to Tibetan, is not Tibetan, and has a 
character of its own. They bury their dead ; though the Murmis, 
a tribe of the same country, first burn their dead and then bury 
the ashes. The Lcpchj'is are short in stature, averaging about 
five feet, bulky for their height, and rather fleshy than sinewy. 
They have a fair complexion, plcasiuitly marked Tibetan features, 
and part their hair along the crown of the head. Both sexes 
allow it to grow long ; the younger males allow it to liang loose 
over the shoulders, whilst the elder males and women plait it into 
tfiils, and the latter tie the ends with braid and silken cords and 
tassels. Like all Buddhist hill-tribes they are very filthy in their 
habits, ablution being unknown. 

The Limbus are an imi)ortant tribe of the central Himalaya, 
found betw'een the Tista on the east and the 
Dudh-Kosi on the west. The word ‘ Linibu,’ 
according to Dr. Campbell, is a corruption of the term ^ Ekthumba,’ 
^ho correct name of this people, and used generally to designate 
the whole population of this portion of the Himalaya not included 
amongst the well-known divisions, such as Lopcluis, Murmis, 
Bhotiyas, and Parbatiyas. Under the name Limbu arc included 
the Kirantis or Kiratis, Ekas, and lhii.s, and their country is 
divided into Kir/iti-des from Diidh-Kosi to the Arun and Limbua 
from the Arun to the Konki river, which leaves the Nepal hills 
about twenty miles to the west of the Mechi river. Further oast 
and west they occur only in small colonics. Hodgson records the 
vocabulary of seventeen dialects of the Kirati language, none of 
which are referable to the written Tibetan or Hindi. They are 
pagans in religion, though willing to pass themselves off as 
followers of Hinduism or Buddliists where those religions prevail, 
Tlieir features, the absence of a heard, and the colour of their 
skin, all show them to bo of Tibetan origin. Tlio Limbu wears 
his hair long, but does not plait it ; ho carries a kukhn or curved 
knife instead of the ban, and has a wide trousers and jacket instead 
of the robe and long jacket of the Lcpcha. Both tribes are found 
at elevations of from 2,000. to 4,000 feet above tJie level of the sea. 
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The Hayus or Yahns prefer the lowest elevations in the vallep, 
and occupy the central and lower ranges 
of the mountains of eastern Nepdl between 
the Arun river and the Konki. They are found mixed with the 
Eka division of the Limbus, but possess clearances and villages 
of their own. They differ from all around in language, religion, 
and habits, and are esteemed an outcast race by the Gur- 
kh^is. They do not intermarry or hold intercourse with other 
tribes. The Bramhus, similarly placed in the Noakot valley to 
the west, speak a Barma-Tibetan dialect and arc also pagans. 
The great bulk of the Murmis are found between the Nepal 
valley and the Diidh-Kosi, whence in smaller numbers they extend 
to the Tista on the east and as far as twenty miles west of Kath- 
mandu on the west. They are divided into two classes: one 
from the Ni district in Tibet, and the other from the Tsang dis- 
trict ; hence the generic name Nitsang or Nishang applied to the 
whole tribe. They prefer elevations of from 4,000 to 6,000 feet 
and engage in pastoral and agricultural operations, living in cottages 
built of stone and thatched with grass. They aro Buddhists in 
religion and their language is akin to Tibetan. In their physical 
traits they resemble the Lcpchas, though somewhat taller. Tlio 
Newars compose the majority of the inhabitants of the Nepdl 
valley, but are not numerous beyond its limits. They are a shorter 
race than the Gurkhalis, and their appearance betrays their 
transmontane origin. The greater number are Buddhists, and the 
remainder profess the Brahmanical faith. They possess a written 
character of their own and speak a distinct dialect, tliough the 
Buddhist portion also use Tibetan, in which their religious books 
are chiefly written. In the forests to tlie west of Nepal, close to 
the plains, we have the wild tribes known as Chepdngs and Kusundas, 
the former clearly akin to the Rdjis of Kumaon. Tliey speak 
a language allied to that of the Lhop^ of Bhut^. In the same 
direction are the Hinduised tribes of Khasiya, Magars and Gurungs, 
gcnerically known as Parbatiyas. They speak a language having 
a Tibetan basis, and into which many Hindi and Urdu vocables 
have been introduced. The Gurungs, like the Murmis, prefer 
elevations of 6,000 feet, and are partly pagan and partly Hindu in 
religion. The Magars are entirely Hindu in religion, and to them 
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belong the Tlitipa clan so famous in later Nepalese history. Both 
these tribes supply numerous recruits to the regiments in tlie 
British service, and to this is probably due the Indianised fonn of 
their speech. North of them we find the Sunwurs, and on the west 
the Thaksyas (Thakuris ?), and on the east the Pahris. Vocabularies 
of the languages of these tribes have been preserved by Hodgson. 

The Gurkhalis speak the Hindi dialect called Nepdlese Khas 
or Parbatiya. In summer they wear a sort of pantaloons called 
pdejdmas and a jacket or coat of white or blue cotton, and in the 
winter the same padded with cotton or lined with fur and fastened 
by a cotton girdle, which invariably holds the heavy, crooked knife, 
called kukhri. Turbans of dark cloth or loosely-folded cotton are 
used as a head-dress, or small tinsel, embroidered skull-caps. The 
Newars wear a waist-cloth of cotton and a jacket of the same, or 
some woollen materials. Some adopt the Tibetan costume of full 
short trousers, a long tunic, and a fur-edged cap. The head-dress 
is a small skull-cap of black or white cloth thinly wadded with 
cotton apd generally turned up an inch or so at the border, Tlio 
dress of the other inhabitants of Nepal differ little from that already 
described. The women of the New4rs wear their hair gathered into 
a short thick club at the crown of the head, whilst others have it 
plaited into a long tail. Flesh is much more commonly used by all 
classes than in the plains. The lower classes drink a coarse fermented 
stimulant called rakshi, and the higher classes, when they can afford 
it, consume large quantities of tea. 

Taking now the tribes inhabiting the lower Himalaya to the 
Tribes of the lower north of the Brahmaputra, we find on the 
Himalaya. extreme east the Deoriya Chutiya, the 

remnants of a powerful tribe, who though Hinduised in religion 
preserve their old language, which is affined to the Barma- 
Tibetan group. Next come the Dhim&l, Kachdri or Bodo, and 
the Koch. Hodgson tells us that in travelling between Gwalpara 
in As&m and Aliganj in the Morang Tar&i of NeptU one has 
to pass through the country of the following tribes : — ^tho Koch, 
Bodo, Dhim&l, Bdbha, H4jong, Kddi, Batar or Bor, Kebrat, Pallah, 
Gangai, Mardhi, and Dhanuk. The Bdbha, Kiidi, Hajong, Mech, 
Gdro, and Pdni-koch, are all affined to the Kachari or Bodo 
type. The last six of Hodgson’s list are doubtful and undefined 
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and require further investigation. The Dhimixls are found in 
the sdl forest between the Konki and the Tarsa, mixed with the 
Bodos, but witliout intermarriage and living in separate villages. 
The Bodos extend from the Surma to the Dhansiri, and thence by 
Byni and the Bhutan and Sikkim Tanii to the Konki ; besides 
occupying outside the forest limits a largo proportion of central and 
lower Asam.^ The Rabhiis and Hajongs are found in the Gwdlpara 
district and are Hindds, whilst the Paiii-koch occupy the tract along 
the foot of the Garo hills and are still pagans. The Dhimals and 
some of the Bodos, Kochs, and Mechis are still pagans. Tlic last- 
mentioned tribe is found all along the Tardi with the Kochs and 
Dhimdls. Their dialect and religion differ from those of the neigh- 
bouring tribes of the hills and plains. They are fairer than the 
Kochs and have strongly marked Mongolian features, but softer 
than those of the Lcpcha or Liinbu, resembling more the No wars 
than the other hill-tribes of Tibetan origin. They live at elevations 
between 800 and 1,000 feet, and almost always keep to the forest, 
where they make temporary clearances. Their religion is connected 
with the Bhairava form of Sivaism. The Koch tribe is now nearly 
completely converted to Isldm or Brahmanism, and with theijr 
conversion have dropped their old name and language, speaking a 
corrupted form of Bengali, in which, however, many of the ancient 
vocables arc retained. Tlio Pdni-koch, according to Hodgson, 
represents the unimproved primitive Koch stock ; but Didtoii 
considers them a plains tribe driven upwards by the Aryan invader. 
Hodgson estimates the number of all religions at over a million 
souls. The settled Koch assimilate in their food and clothing with 
the Bengdlis, and show no marked differences. Tlie Bodo women 
wear garments of coarse silk, the produce of the worm that feeds 
on the castoi'-plant. Tlie Bodo men and Dhimdls of both sexes 
wear cotton clothes. The men wear one cloth throwm over the 
shoulders and another wrapi>od round the w'aist and drawn up 
between the legs. The female garment consists of a cloth wrapped 
around the body and enveloping it from the arm-pits to the centre 
of the calves. Wooden sandals are worn, but ornaments are rare, 
though the women sometimes wear small silver rings in their noses 
and ears and heavy bracelets of mixo<l metd. Meat, fish, and 
* See Hodgson's ^\borigiues of India, p. 151, 
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vegetables are eaten by all, and beer made of rice or millet is a 
favourite bevemgo. Th&rus and Denwars are found westwards in 
Nopal mixed with the Mechis, and especially the former in the 
malarious tract in the Gorakhpur and Tirhut Tarais along the foot 
of the mountains whore no other human being can live. They, 
however, seem to bo healthy, robust races. 

The mass of the people of the Doti district of Nepal and the 

British district of Kumaon belong to the race 
KamAli to the Tons. , , . 

genencally known as Khasas or Khasiyas. 

In Garhwal they arc more mixed, though the difference is scarcely 

discoverable. The northern inter-Alpine valleys are, however, 

inhabited by Bhotiyas, who are decidedly of Tibetan origin. 

Amongst the Khasiyas there is a great admixture of immigrants 

from the plains, and most of the better classes look down with 

contempt on the purer members of the Khasiya class, who appear 

to represent the oldest inhabitants of those hills, though now much 

modified by centuries of close connection and intermarriage with 

the more civilized tribes of the plains. Throughout Kumaon, the 

Kyunam of the Tibetans, the inhabitants dress and eat like those of 

,the plains, the only difference being that to the north woollen 

materials find more favour, and there is greater license in matters 

of food and drink. In Garhwal, which is known as Galdiya to the 

Tibetans and to the north as Chongsa, garments made of hempen 

fibre are common amongst the poorer classes. The language spoken 

throughout is pure Hindi, though for purposes of trade the Bhotiyas 

also use Tibetan, and amongst themselves speak a dialect of Tibetan 

origin. In the land of marsh and forests which borders the plains 

we find the Tliarus in the eastern Tar&i and tlie Bhuksas, a tribe of 

similar character, occupying the tract between Puranpur-Sabna in 

the Bareilly district and Chandpur in the Bijnor district. Tlic Bajis 

in eastern Kumaon are akin to the Chepangs of Nepal, and the 

Liils and Kawats of the same tract are now absorbed in the Hinduised 

population. 

To the west of the Tons we have a number of petty independent 
states known as the “ protected hill-states,” 
followed by British territory. Amongst the 
former the most important is Bisahr,^ of which the northern part, 
^ Bcc Bcctiou D. ot I’CferenccB^attnclied to this chapter. 
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called Kunawar^ or more correctly Knaor, the Kunu of the Tibetans, 
inarches with Tibet. The people of upper Knaor are of Tibetan 
origin and Buddhists in religion, and correspond to the Bhotiyas 
further east. Buddhism extends down the valley of the Satlaj as 
far as Sarahan, between which and Pangi is a sort of debateable 
ground common to Hindiis and Buddhists ; but north of Pangi 
Buddhism prevails, and south of Saralian, Hinduism. With our 
approach to these Buddhist countries the curious custom of poly- 
andry appears. Commencing in north-western Tihri, we trace 
it through Bisahr and Lahul, but find it confined to the inhabitants 
of the valleys of the central and higher ranges professing both 
the Buddhist and Hindu religions. The central tract is inhabited 
by a fair, slight, and muscular race of mixed origin known as 
Kunets, and akin to the Khasiyas on the cast. To the south, 
in the portion adjoining the plains, the people resemble the 
inhabitants of the lower country, and appear of every shade of 
colour from dark-brown to a tawny yellow or yellowish-white. The 
hair is black and worn long at the sides and back of the head down 
about the ears, where it is cut short. The crown of the head is 
shaved bare, but moustache and beards arc worn. Tlio dress is 
a short coat of coarse cotton reaching to the knee, pleated in folds 
to give it fulness, and fastened round the waist by a girdle of 
the same material. A pair of cotton pdejdmas and a sheet of 
the same material complete the hot-weather costume. In winter 
these are exchanged for a pair of woollen drawers and a blanket, 
but the poorer classes remain content with a coarse waist-cloth and 
a blanket all the year round. The food of the people from the 
K&li to the Indus differs very little in each tract, or, indeed, from 
that of the people in the adjoining plains. Wheat, barley, rice, and 
various millets and pulses are grown in the lower hills, and to the 
north hardier varieties suited to a sub-arctic climate are cultivated. 
When the produce is insufficient for the wants of the inhabitants, a 
supply is imported from the lower districts. To the north, M^oollen 
home-spun replaces the cotton worn in the lower hills, and the girdle 
supports an axe. The women wear a similar dress, the coat reaching 
down to the ancles, and the hair, done up in long plaits, is twisted 
into rolls and covered with a piece of cloth wound like a turban 
round the bead. 
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To tho west of the Satlaj we find the British territory of Kulu 
and Mandi^ tho independent state of Chamba, 
Satlaj to the Indus. territories of Kashmir and Jamu.^ 

Kulu, called in Tibetan Nyungti and Mandi, lies along the upper 
course of the Byds ; Chainba, known to Tibetans as Panga, along 
the Rdvi ; and Lahul, the Tibetan Garzha, on tho Upper Chinab. 
To the north in Lahul and Ladak the people arc Bhotiyas or Bodpas 
of Tibetan origin, professing tho Buddhist religion, and amongst 
them is a servile race known as Bern or ‘ low.’ Further east in BaU 
tistan are Tibetan Musalmdns who have adopted with their religion 
the Arabic alphabet. All these have decided Mongolian features, 
and are noted for their strength of body and power of enduring 
fatigue. In this respect the Baltis are somewhat inferior to their 
Buddhist brethren in race. The men wear a coat of woollen mate- 


rial reaching to the knees, fastened by a girdle, in which a knife is 
usually carried. Round their legs, from knee to ancle, they have 
coarse woollen leggings secured by a tape of tho same material wound 
spirally round tho leg from the ancle upwards. The head-dress is 
cither a quilted skull-cap or a fur cap with the, hair or wool inside, 
^ and with a largo flap behind which covers the neck and ears. Tliey 
wear boots of felt with soles of sheep or goat-skin. The women 
wear a black woollen jacket with a striped parti-coloured petticoat 
and baggy trousers, and over all a skin coat with the fur turned 
inside. The hair is arranged in a number of small plaits, and is 
ornamented by a band of cloth, on which is sown a number of tur- 
quoises and beads. The food of the common people consists of thick 
barley cakes, though those who can afford it eat wheaten bread and 
drink tea and a fermented liquor called chang. The name Kunet 
seems properly to designate only the mixed race in southern Knaor, 
but it is used for the population of the central tract in Bisahr, Kulu, 
Chamba, and E^ashtwAr, which borders on LadAk. In Chamba wo 
find the Gaddis, who cross over into the neighbouring territory of 
Kashmir and meet the Thakars or Takkas, tho chief cultivating 
class in those hills, and apparently in the same position with refer- 
ence to other Hindds as the Jats of the plains. In the valley of 
Kashmir we have the Kashmiris, and amongst them the servile 
class called BAtal. To the south-west, along the left bank of the 
* SCO section E. of loferences |ittached to this chapter. 
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Jlielam, wo have the Mnsalman DograS; called Chihhalis^ and the 
Musalman Sadans of Punch. On the riglit baijk of tlio Sfuno 
river wo have Musalm&n Gakkars, Satis^ and Dunds. To the cast 
of the Ohibhalis come the Hindu Dogras, and amongst them tho 
servile tribes of the Mcghs and Ddins, who are scattered about 
everywhere and form a considerable part of the population. Tlio 
Dognis have a light-brown complexion, clearly-cut features, and 
black hair, which is cut to form a fringe below tho turban. The 
hair is worn on the face. Tho Thakars are a w'c^ll-mado race, 
somewhat more powerful in body than the Dogra Hijputs, whilst 
the Mcghs and Ddms are darker in colour, smaller in limb, 
shorter in stature, and less bearded. The food and clothing differ 
in no marked respect from that of the hill-tribes at a similar 
elevation to the easti Passing to the north-west of tho Kashmir 
valley we come upon the Dards, an Aryan tribe called Brokpa by 
the Tibetans, and most of whom arc Musalmaiis, though the Dah 
section have adopted the Buddhist religion, language, and customs, 
Tliey occupy Astor and the trans-Indus Kashmiri district of Gilgit, 
as well as tlie neighbouring Kanjud states of Nagar and Hanza, 
and tho Kashkdra states of Chitrdl, Yassan, and Mastuj. They aro^ 
a strongly-built race, with decidedly Aryan features, wearing 
woollen garments, except among the higher classes, who wear 
cotton in summer. Tho ordinary costume consists of trousers, a coat 
reaching to the knees and confined by a girdl(>, and ji cap of woollen 
cloth about half a yard long and turned up at tho edges until it fits 
tho head, the outward roll thus forming a protection against heat 
and cold. On their feet they have scraps of leather put under, 
over, and around the foot, and kept in their place by straps of tho 
sanie material wound around them. A servile Taco is also found 
amongst them, known as Dums, and performing the same duties 
as the Diiins of Kumaon. To the soutli-wcst of Kashmir, in tho 
salt range, we find the Aw&ns and Janj alias, tribes of Aryan origin 
and of considerable antiquity* From the Kali to tho Indus, 
dialects of Tibetan are spoken to tho north. Mr. Drew tells^ us 
that from near the Nunkun group of peaks which form tho water- 
parting between the Maru-wadwan and Sum rivers, “and from no 
other spot in Asia, one may go westward through countries entirely 
* Northem B^oi of ladio, p. 20. 
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Muliammadan as far as Constantinople ; eastward among none but 
Bud(ttiists, to China ; and southward over lands where the Hindu 
religion prevails, to the extremity of the Indian peninsula.” 

Amongst the great mountain groups comprising the western or 
trans-Indus extension of the Himalaya, and 
AfghAnistdn, &c. including the ranges known as the Hindu 

Kush, Kdrarkoram, and tliosc connecting them wdth the Tiun-shun, 
are several petty states, regarding which much has been learned of 
late.* To the south lies the country called Afghanistdn, the north- 
eastern portion of which is included in the western prolongation 
of the Himalaya, while the south-western part is a mounhiinous 
country confluent with the Himalaya on the one hand and extend- 
ing far in the opposite direction to the table-land of Persia. To 
the north the boundaries are ill-defined and vary almost from 
decade to decade. The authority of tho ruler of Kabul, iu many 
places, depends on the forces at his disposal to coerce his unwilling 
subjects; but in 1879, thd Afghan province of Turkistan included 
the whole of tlio countries between tho Hindu Kush and the Oxus, 
comprising Balkh, Kunduz, and Badakshdn, with their dependent 
jftates. The seat of the government is Balkh, with cantonments 
at*Faizabad. Karatigin, oh tho upper valley of the Surkhdb, pays 
tribute to Bukhara ; also Darw4z, on the Panja branch of tlie samo 
river, and ShignAn-cM»i-Ilosh4n, on the Ghund and Murghdb rivers. 
Wakhan is tributary to Badakshan, and south of it lies Kaslikiira, 
also called Chitral. Northern Kashkara, including Yassan and 
Mastiij, is subordinate to the ruler ^f southern Kashkara, who 
resides at Chitral, North of Gilgit we have the robber states of 
Hanza and Nagar or Kanjhd. South of Gilgit, in the valley of tlie 
Indus below Banji or Bawanji, aro a number of small republics, >vho 
manage their afiairs in assemblies called eigas, with which we may 
compare the similar institutions at the opposite extremity of tho 
Ilimdlaya. Some of these, such as Ddrol and Hodar, owe a nominal 
subjection to Kashmir. Further south we come to the independent 
tribes of Buner and SwAt. West of the Indus, in the Kunar 
valley, are the Bajaur atfd Dir states, and bet\veen them and 
the Hindu Kush range the country of Kafiristan.^ It may well 

^ See section F. of rtifeTcnces attacUed to tins chapter, * Lately partially 

explored by Major Tanuer, R.E. • 
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be supposed that this rugged tract, the meeting-place of the 
Turanian, Iranian, and Aryan races, presents many points of interest 
to tlie ethnographer as well as to the geographer ; but here we can 
but very briefly refer to them, however important they may be. 

We have already noticed an Aryan race, the Ddrds, occupying 
Gilgit and forming a part of die population 
of the neighbouring states. Here they 
meet the great Iranian race, which, under die name Tajik 
or Galcha, form the bulk of the cultivating population of the 
Musalm^ states between the Indus and Jaxartes. History tells 
us that from tho third century before Christ to the sixth century 
after Christ this tract ivas subject to tho condnued incursions of 
a Sk 3 rthian race, traces of whom may be seen in the Brahuis of 
Biluchistdn, the Hazdrahs of the Hindu Kush, tho Gujars there and 
in India, the Gakkars and Kohistanis of the Indus, and the Jats of 
India, and who have continued to influence tho entire history of 
this tract to the present day. In the eleventh century tho Afghdns 
were a small tribe in tho Sulaiman mountains, of no impoi’tanco and 
but litde known. Since then they have increased so much as to 
have been able to annex a considerable extent of country, and to 
impose their language, Pukhtu or Pushtu, on die populations which 
they have absorbed. Along the Indus, Afghans occupy the villages 
as far as Batera in 34^ 53^ north latitude, where the Kohistiin 
commences. The Afghans themselves are tolerably fair, robust, 
and of moderate stature. Tliey have long faces, high cheek-bones, 
and dark hair, which they wear unshaved. Their underclothing is 
of cotton, over which they throw a loose coat of woollen cloth, felt, 
or, more commonly, of sheepskin. They wear low caps on their 
heads, around which a doth is twisted to form a turban. Boots are 
generally worn, and they carry a matchlock, scymitar, and shield. 
Leavened bread and meat are eaten by all classes. The women are 
rigorously secluded in the towns, but in the country, beyond the 
influence of the local maulvi or mullah, much more liberty is allowed. 
The use of wine is forbidden, but in tho hills it is taken in secret, 
and that made in the D4rel valley has more than a local reputation. 
Pushtu approaches tho Pehlavi or Zendic form of old Persian on 
the one hand, and the Sindhi form of Prakrit on the other. It is 
spoken throughout Afgh4aist&n, and, with dialectal variatiems, in 
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Bajaur, Panjkora, Dir, and Sw4t. Afghdns are Sunni Muham- 
madans. 

The Kohist4nis of the Indus claim an Arab descent and speak 
a language different from Pushtu and akin 
to Kashkari and Durdui. Tliey are fair 
and have sandy hair, and are of a robust make. Tliey wear a 
tighirfitting coat and trousers resembling somewhat those of the 
European, with a cap of brown woollen material in the form of a 
bag rolled up at the edges. Around the legs and the feet a goatskin 
is wound, kept in its place by a strap of leather, the great-toe and 
the heel being left bare. A matchlock and sword are always 
carried, and they are expert shots. The women wear a loose jacket 
and trousers, and a cap of cotton or wool, over which they throw a 
woollen or cotton sheet when proceeding far from their villages. 
Unleavened bread of wheat, barley or millet (Holcus sorghum) is 
eaten with vegetables, milk, butter, or stewed meat. Further north 
the people are less prosperous and more regardless of cleanliness. 
In somei of the villages there are colonies of pastoral Qiijars, and in 
the Yassan villages settlements of Ddms, who supply the musicians 
and dancers of the country. Following next the Kunar valley, we 
have dialects of Pushtu spoken in Bajaur and Dir as hir as the 
Lahori pass leading into Chitrdl. Here it meets the Kashkdra, 
wdiich is akin to the Dardui and is of Prakritic origin, though many 
Persian vocables have been added. The pagan inhabitants of 
Kafiristan are of the same race as the Kashkaras and the Dards, 
and speak a language having an archaic Prakritic origin. 

Moving further westward into Badakshdn, we come amongst a 
large Iranian population speaking Pushtu 
in the south and Persian in the north, and 
from Narin an Uzbeg population speaking Turki, and the nomad 
Hazarahs having a dialect of their own. On the invasion of the 
Turks the old inhabitants retreated into the more inaccessible valleys 
of the great ranges, and there founded the Galcha states of Darwaz, 
Karatigin, Shighndn, and Wakhdn. In Darwaz and the adjoining 
parts of Badakshun pure Persian is spoken or understood. The 
vocables and grammar of the Galcha proper show a strong afhnlty 
to Dardui, and many conjecture that, in its pure state, it must have 
been the intermediate link between th^ Iranian and Indian branches 


Galcha states. 
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of the great Aryan family; that the dispersion took place from 
the ‘ hdmA^unyay *■ the roof of the world/ the Indian braiich 
proceeding southwards and along the Kabul river to India, whilst 
the Iranian branch crossed the Pamir to the plains of Turkistan. 
Towards the plains the Galchas are Sunnis, but in all the hill 
districts, except Darvvaz, they are Shiahs. Tlie Shiah is held 
in the same contempt as the infidel, and the Sunni esteems it a 
holy and righteous act to capture and sell his less orthodox 
fellow-believer into slavery. Amongst the tribute paid by the 
hill states to the Afghiui governors of Badakshiin and to the Wall 
of Bukhara, not the least important parts are the troops of fair- 
complexioned girls from the upper valleys of the Galclia states, and, 
when procurable, pagan boys from Kafiristaii. Uzbegs are chiefly 
found in the country, and Tdjiks in the towns along the plains 
below Badakshan and in Turkistan ; the former invariably speak 
Turki and the latter Persian, or dialiM^ts with a number of Persian 
words in them. In AVakhan the men wear brown woollen coats and 
trousers, Ladaki boots, and a scanty cotton turban, cither blue or 
white* The women here also dress much like the men, and, as in 
CJiitral, wear their hair in long plaits. They have Jewish nosc^ 
and are not very fair-looking. Kirghiz are Ibund along the eastern 
slopes of the Tiaii-shan and the northern slopes of the Pamir and 
Kuen-lun ranges in Chinese Turkistan. The Alai Kirghiz of the 
Pamir have a bad reputation as robbers. East of them lie the great 
uninliabited steppes until we come to the country near Kanjiid, 
which is rendered unsafe by the raids of the people of Hanza and 
Nagar. Further east we have the Chang-thang highlands, occupied 
by the robber Rhotiya tribes of Changpas, speaking a Tibetan dialect 
akin to Zanskdri. The dress of the male Kirghiz inhabiting the 
pastoral slopes of tlie highlands south of Yarkand and Kdsbgar is not 
different in any material degree from that of the other inliabitants.^ 
Their women wear as a head-dress a white cloth rolled evenly 
and regularly round a skull-cap of red or other bright material, 
with lappets over the ears. The end of the turban is drawn down 
and passed over the lappets and under the chin, and the coat worn 
is a dressing-grown of wadded and quilted cotton. In the plains 
the winter dress of tlie females comprises a fur cap of black lamb s 
1 Gordon*. Roof -of the World. 
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wool with a trimming of the fur, and a crown of coloured silk or 
cloth worn over a square of muslin which fonns a veil. The coat 
worn is full and long, and the boots are of embroidered leather 
with high heels. The hair is worn either in two long plaits or in 
ringlets. The men wc^ar a close-fitting cap lined with fur and 
turned up at the bottom. Tlie coat resembles that worn by the 
women, only it is fastened by a cotton girdle, and the boots are 
worn long and plain, with felt stockings. In winter, sheepskin 
with the wool attached is the universal material for clothing. 

To Prejevalsky we are indebted for an account of the people 
around the lake country of the Tarim near 
Lob-nor, to the north of the Altyn-Tagh, 
and of those inhabiting the eastern extremity of the Kuen-lun 
near the sources of the Hoang-ho. The former^ present “ a strange 
mixture of facial types, some of which aill to mind a Mongolian 
race. The prevailing characteristics are, howewer, Aryan, though 
far from pure. * * In height they are rather below the average ; 
frame weak and hollow-chested ; cheek-bones prominent and chin 
pointed ; beard scanty and a VEspagnole ; whisker even smaller ; 
•hair on the face generally of feeble growth ; lips often thick and 
protruding ; teeth white and regular and skin dark, whence 
their name Kara-kurchin may be derived.” Their language is 
said to resemble closely the dialect of Khoten. The clothing of 
the lakc-dwellcrs is made from the fibres of a si)ccies of ascleplm, 
and consists of a loose coat and trousers with, in winter, a sheep- 
skin cap, and in summer one made of felt. In summer the feet 
are uncovered, and in winter shoes of untanned hide are worn. The 
coats in winter are lined with duckskins dressed in salt. Fish, 
wild-fowl, and the tender shoots of reeds are their principal food. 
All profess the Muhammadan religion. Tlie inhabitants of the 
country along the Tarim towards Korla appear to be also of the 
same race, though comparatively more civilised. 

To the north-east, towards the Yellow river, we have the Kara- 
Tangutans, a race apparently connected 
TAin-Tangutans. Tibetans proper. They are more 

robust in form, greater in stature, and darker in complexion, than 

' From Kuija across the Tian-shdn to Lob-nor : London, 1879, pp. 44, 166, See, 
further, scctiou U, of references attached to tjiis chapter. 
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the Tangutans of Kan-su* Their hair is black, but the head is 
shaved clean and no pig-tails are worn. The eyes arc dark and 
large, never ncarrow like the Mongols ; the nose straight and some- 
times aquiline and also sometimes retToussde; the lips thick and 
protruding ; the cheek-bones not so prominent as in the Mongol ; 
the face long and never flat, and the skin tawny coloured. Tlie 
language is akin to Tibetan. The dress in summer comprises a 
long, grey, woollen coat reaching to the knees, boots, and a low- 
crowned, broad-brimmed, felt hat. In winter a sheepskin coat is 
put next the skin, and tlie upper part of the legs is usually left 
bare and also the right arm and part of die right breast, tiie right 
sleeve being allowed to hang down empty. The women dress like 
the men, and all live in tents made of black, coarse, woollen cloth, 
whence die name Kara (or black)-Tangutans. They are met as far 
as the Murui-ussu, the extreme point reached by Prejevalsky.^ Of 
the people between the Hoang-ho and Brahmaputra very little is 
known beyond the fact that they are of Tibetan origin and chiefly 
Buddhists in religion. Pamutan near Bathang, which lies ip about 
99® east longitude and 28® 50' north latitude, is the most westerly 
point attained by Mr. Cooper* in his memorable journey, from Han-# 
kow towards the frontier of India in 1868 ; and Prun, in the Mishnii 
country, the most easterly point reached in his attempt to penetrate 
the intervening ranges to China in 1870, leaving a space of about 
120 miles as the crow flies unexplored and unknown. 

Wo have now briefly sketched the character of the countries 
and peoples encircling the great elevated 
area which from Ladak on the west to the 
Chinese frontier is known as Tibet, and is entirely under Cliinose 
influence. The true name of this tract is Bod-yul or Bod-land, 
and the people Bod-pas, corrupted by the Indians into Bhotiyas, a 
name now applied to the Tibetans living on the borders between 
India and Tibet, whilst the people of Tibet proper are called 
Huniyas and the country Hundes. The eastern division of Tibet 
is known as Kh&n or Kham-yul, sometimes called Bod-chen ; it 
extends from the frontiers of China to about 95® east longitude. , 
Central Tibet or Tibet proper is called Bod at its eastern end, and 

* Mongolia, by Projcvalsky : London, 1876, IL, pp. 109, 801. »Travelfl of 
B Pioneer of Commerce in Pig-tail an^ Petticoato : London, 1871, 
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g-Ndri or Nari at its north-western end ; the former division being 
the shorter of the two, but perhaps broader and more civilised and 
populous. A line drawn from Daijiling northwards would apparently 
separate Bod from N4ri. The central part is also called U-Tsang 
from the two {provinces of U and Tsang in which Lhdsa is situated. 
Nari is divided into the three great districts of Mang-yul, Khorsum, 
and Mar-yul.^ The first marches with Nep&l almost to its western 
boundary ; the second extends along the British frontier of Kumaun 
and darhw'ul and that of the independent state of Bisahr ; and the 
last included western Tibet and the Kashmiri states of Balti and 
Laddk. The physical characteristics of this tract have had the 
efiect of isolating its inhabitants, who are distinct in race and 
language, from all the nations we have described, and find their 
afiSnities in the Tangutans of the north-eastern Kuen-lun already 
noticed. They are broadly built; have dark hair, scanty beards, 
high cheek-bones, oblique eyes, complexion fair amongst the better 
classes, dark amongst the lower, who are more exposed to the 
weather To the east in the warmer valleys they are agriculturists, 
and to the west and north follow a pastoral difo. The costume 
•varies in the different provinces and with the means of the person, 
but as a rule the men in the wilder parts shave the head clean like 
the Kara-Tangutans, whilst the more settled allow it to grow long 
and plait it into a queue or tail like the Tangutans proper. To the 
east Chinese fashions are in vogue, and to the west the common 
dress is a coat and trousers of undyed woollen material with boots 
to tlie knee. The Lamas wear distinctive dresses, red or yellow 
according to the sect to which they belong, and the w^ealthier 
indulge in coloured broad-cloth garments of English or Russian 
manufacture. Barley porridge, tea and meat form the staple food 
of the people, and chang or beer, a simple infusion of malted barley, 
is of universal use all over Tibet. 

Having completed our review of the nations inhabiting the 

^ Himalaya and the surrounding country, we 

may now bnefly notice the natural distribution 
of the several great races that have come under our consideration in 

'Prom Captain Henry Straohey’s paper on the physical geography of Western 
Tibet, London, 1864, still our best authonty on the subject. A more detailed account 
will be given hereafter in the Gazetteer portion of this memoir : see also section H. 
of tefecences attached to this chapter, * 



40 


himXlatan districts 


the special tracts that each now occupies. Tlie extraordinary rigour 
of the climate and the physical barrier that exists between Tibet 
and India sufficiently explains the absence of ethnical or political 
relations between the two countries. Accident has given the Indian 
state of Kashmir political preponderance in western Tibet, but the 
ethnical distinction still remains, and will probably ever continue. 
Tlie climatic condition of eastern and northern Tibet allows of a free 
migration of the inliabitants from one part to the other, which is 
shewn in the common origin of the people of those countries to 
the present day. Turks and Tarhirs occupy the country called 
Turkistan, similar in character to their original homes ; but in 
proportion as the climatal conditions become Indian, so docs the 
population become Aryan. The Tartar is the child of the rugged 
bleak steppes ; and when we approach the cold and vnoded 
mountains w'o come on the Hindu element at its maximum in the 
tract around the sacred sources of the Jumna and the Ganges, 
gradually diminishing as we move eastward towards the excessively 
mobt though warmer valleys of the Nepal and Asam Himalaya, 
where they are replaced by races akin to the people of eastern Tibet 
and Siam, and on the west meeting the Iranian and the Tartar m 
the trans-Indus ranges. To the north of the Kuon-lun the Mongol 
and Chinese converts to Muhammadanism, called Tiinganis, and in 
western Tibet the Muhammadan Baltis, divide the Buddhists from 
the followers of Islam. In the valleys of the affluents of the Oxus 
and the Kabul river we have an Iranian race of Galchas or Tajiks 
driven upwards by political disturbances and mixing with an indi- 
genous mountain race of Aryan extraction. The rigorous climate 
and scanty cultivation which prevents the intrusion in any numbers 
of a southern race also debars the tribes inhabiting the higher hills 
from making any permanent occupation of the lowlands. Like their 
favourite domestic animal the yak, the Himalayan mountaineers do 
not thrive at low altitudes, nor can plains-bred men or animals with- 
stand for any time tlie arctic cold and rarefied air of the more elevated 
regions. Thus, there is a clear connection between the distribution 
of the nations that are found in the HiraAlaya and the physical 
characteristics of the regions that they oocupy ; and if we had time to 
pursue the subject further, it might be shown that the orographical 
conditions of a tract have materially iij^flucnced its history, political 
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and religious, and the social and moral character of its inhabitants. 
The disposition of a people towards peace or war ; their migrations ; 
the diffusion of their language ; their habits, pastoral, agricultural, 
or commercial ; the extent of their influence-all depend more or 
less on the physical peculiarities of the country that they inhabit. 
And not only is man so affected, but the entire fauna and flora obey 
the same laws, so that the skilful naturalist can from a plant or even 
a butterfly describe the general character of the country of which it 
is a native, and with it the customs and manners of the inhabitants. 
For the nature of a country, whether mountainous or level, the 
direction of the great ranges, the length and lino of coast, the 
position with regard to the equator, the relations of land and water, 
and the drainage systems, are all primary agents in the distribution 
of organic life and of the influences which govern all atmospheric 
and climatic phenomena. 



42 


htmxlayan districts 


REFERENCES. 

Th« follo^’ing list of rcfcroncca to booka bearing on the geographical and ethnological notlcealn 
the ^recoding chapter is not intended to be exhaustive, but simply to famish a guide to the 
bibliography of the countries within and adjoining the Himalaya, and only includes sueli 
works as are ordiuanty procurable. 

Section A,— Eastern Asam and Tibet. 

(«)— Indo-Chinesb Frontieb. 

1. Ija Mission du Thibet, by Fr. C. H, DesGodina. Verdun, 1872. 

2. Pays fronti^res du Thibet, de la Burmanic et de Yunnan, by the same. Bull, 

de la Soc. do Geogr. de Paris, Oct., 1876. 

3. Territoire de Batliang, by the same. Jlth/, Dec., 1876, and Dec., 1877, 

4. Le cours superieur des fleuves de rindo-Cliine, by the same. JAit/, Aup., 1876'. 

6. Notes sor Ic Thibet, by the same. lin'd, Oct., 1877. 

6. Mandalay to Momein, by J. Anderson. London, 1876. 

7. Overland route to China rid Asam, the Tonga Pani river, Khamti and Singpho 

country, across the liTawaddy river into Yunnan, by H. Cottam. P. R. G. 

S., XXL, 6. 

8. Travels in Western China and on the Eastern bordem of Tibet, by Capt. W. J. 

Gill. Mid, XXII., 265, and sec H., HG. 

9. Across Cliina from Cliin-Kaing to Bhamo in 1877, by J. McCartliy. Ibid, I. N, 

S., 489. 

10. Official narrative of the expedition to explore tlie trade routes to China vid 

Bliamo under Major bladcn. Calcutta, 1870. 

11. Travels of a Pioneer of Commerce in Pigtail and Petticoats : an overland jour- 

ney from China towards India, by T. T. Cooper, London, 1871, 

12. Journal of an attempted ascent of the river Min to visit the tca-plantation» 

of the Fukhien Province of Chiiia^ by G. J, Gonloii. J, A. S., Ben., IV., 553, 

13. Shwt survey of the country between Bengal and Chinn, by Baron Otto des 

Granges. Hid, XVIL, i., 132. 

14. Memorandum on tlic countries between Tliibct, Yunnan, and Burmah, by 

Rev. T. D’Mazure. Ibid, XXX., 367. 

(See also the writings of Blakislon, Margary, Fytche, Pollok, Phayre, &c.) 

(5)— Upper Asam. 

13« Memoir of a survey of Asam and the neighbouring countries executed in 
1826-28, by Lieut. R. Wilcox. As. Res., XVIL, 436, and Sel. Rec., Bengal^ 
XXIIL, 1855, and Scl. papers, Hill tracts, 1873, p. 1. 

10. Account of Asdm, the local geography, tea-plant, manners of the neighbour- 
ing tribes, by W. Robinson. Calcutta, 1841. 

17. Report on the Eastern frontier of British India, by Capt. R. B. Pemberton. 
Calcutta, 1835. 

18r Journals of travels m Asihn, Barmafa, Bootan, and Afghanistan, by W. Giiffithsv 
Calcutta, 1847. 

19. Memoir on Sylhet, Eachir, and the adjacent districts, by F. H. Fisher. J. A, 

S., Ben., IX., 808. 

20. Notes on northern Cachar, by iicut. B. ^ewart. Ibid, XXIV,, 682, 



OP THE NORTH-WESTERN PROVINCES. 43 

21. Travels and adventures in the Province of Asam, by Major J. Butler. Lon- 

don, 1856. 

22. Koch Bih^r, Koch Ildjo, and As&m in the IGth and 17th centuries, by H. 

Blochmann. J. A. S., Ben., XLI., i., 49. 

29. History of Asam, by Auundorum Boruah. Calcutta. 

24. Memorandum on various phenomena in Asam, by the Rev. N. Brown, J. A. S,, 
Ben., XIL, 909. 

26. Notes on the Asam temple ruins, by Capt. E. T. Dalton. XXIV., i. 

26. Description of ancient temples and ruins at Chardwar in Asim, by G. E. 

Westmacott. iJwf, IV., 186. 

27. Note on ancient temples and other remains in the vicinity of Suddyah in 

Upper Asam, by Major S, F. Hannay. Ilid, XVIL, i., 469. 

28. Ruins at Dimipur on the Dunsiri river, Asam, by Major Godwin-Austen. 

md, XLIIL, 1. 

29. Temple at Jaysagar in Upper Asim, by J. M. Foster. 76/Vf, .911. 

30. Contributions to the geography and history of Bengal, by II. Blochmann, 

IhUl, XLII., 209 : XLIII., 280. 

31. Report of a visit to the hills in the neighbourhood of the Soobansiri river, by 

Lieut. S. F. Hannay. lh\d, XIV., 260. 

32. Account of a visit to the Jugloo and Scescc rivers in Upper Asam, by the 

same. XXIL, 611. 

33. Report of an expedition into the Mishmcc hill to the north-east of Sudyah, 

‘by Lieut. E. A. llowlatt. Ihld^ XIV., 477. 

34. Journal of a visit to the Mishmee hills in Asdm, by ‘W. Griffith. Ihid^ VL, 

• 326, and Scl. papers, Hill tracts, 110, 

35. Notes oil the language spoken by the Mi-Shmis, by W. Robinson. Ihid,, XXIV., 

307. 

36. Note on the Dophhis and the peculiarities of their language, by W. Robinson. 

Ih\d, XX., 126. 

87. Correspondence and journal of C-apt. Dalton in a visit to a clan of Abors on 
the Dihing river. Scl. Res., Ben., XXIII., 139. 

38. Ou the Meris and Abors of Asam, by the same. J. A. S., Ben., XIV., 426. 

39. Account of the mountain tribes on the extreme north-eastern frontier of Ben- 

gal, by Capt. Jenkins, edited by J. McCosh : containing notices of the 
Miris, Abors, Mislimis, Kangtis, Singhplios, Muamai'ias, and Nagas. Ibid, 
V., 193, 

40. Notes on the tribes of the eaateni frontier, by J. H. O’Doncl. Ibid^ XXXII., 

400-404, and by H. J. Reynolds. 407. 

41. Memorandum on the north-eastem tribes, by A. Mackenzie. Calcutta, 1869. 

(c)— E tiinogbaph y. 

42. Descriptive Ethnology of Bengal, by E. T. Dalton : Calcutta, 1872. [Gives; an 

account (with figures) of the Khamtis ; Singhplios, Mishmis, Cliulikata 
Mislimis ; Abor group, including r^lams, Miris, Doplilas,and Akas ;N4gJis 
of Upper Asdm ; lower Nagas, including Kukis, Mainpuris, and Koupouis ; 
Mikirs ; Jaintiyas and Khasiyas ; Garos, Kacharies ; Mcclis ; Kochs ; 
Bhotiyas ; Lcpchas ; Murmis ; Limbus and Kirantijs ; Hayas, and the 
Tipura (Tipperuh) and Chittagong tribes]. 



44 


eimXlatait districts 


(rf)— G abo Hills. 

48, Obscmtions on the inhabitants of the Garrow hills, by J. Eliot. As. Res., 
III., 17. 

44. A narrative of our connection with the Dushani and Chianni Garrows, with a 

short account of their country, by C. S. Reynolds. J. A. S., Ben., XVIII., 
1, 46. 

45. Some account of the C4siah hills. Gl. in sec. I., 252. 

46. Notes on the Casiah hills, by H. Yule. J. A. 8., Ben., XIII., 612. 

47. A vocabulary of the Garo and Konch languages, by Lieut. W. J. Williamson. 

Ibid, XXXVIII., 14. 

48. Khasia grammar, selections and vocabulary, by W. Prycc. Calcutta, 1865. 

49. English-Ehasia vocabulary, by Kelsall. Calcutta, 1864. Sec also Hodgson’s 

papers. 

50. Some account of the Pdlis of Dinajpur, by G. H. Damont. Ind. Ant., I., 336, 

371. 

61. On the dialect of the Fills, by the same. II., 101. 

62. The Garos, by the Rev. I. J. Stoddard. Ibid, II., 336. 

63. On the Khasia hill-tribes of north-castCTn Bengal, by A. Morgan. P. Lit. and 

Phil. Soc., Liverpool, 30, 1876-76. 

Section B.— Southern Asam. 

1. Report on the wild tribes of the Chittagong frontier, by C. Rickqtts. Cal- 

cutta, 1847. 

2. Some account of the hill-tribes in the interior of the district of Cliittagong, 

by the Rev. M. Barbe, J, A. S., Ben., XIV., 380, 

3. Selection of papers regarding the hill tracts between Asara and Burmah and 

on the Upper Brahmaputra. Calcutta, 1873, 

4. The wild tribes of the south-east frontier, by Capt. T. H. Lewin. 

6. The Chittagong hill tracts and the dwellers therein, with comparative voca- 
bularies of the hill dialects, by the same. Calcutta, 1869. 

6. History of Arakan, by Col. J. P. Phayre. J. A. 8., Ben., XV., 232. 

7. Account of Arakan, by tlie same. Ibid, X., 679. 

8. History of Pegu, by Sir A. Phayre, Ibid, XLII., 23, 120 : XLIII., 6. 

9. Notes on the Heuma or Shendoos, a tribe inhabiting the hills north of Arra- 

can, by Capt. Tickell. find, XXL, 207. 

10. History of the Burmah race, by Sir A, Phayre. Ibid, XXXVIL, i. ; XXXVIIL, 

29. 

11. The hiU tribes of the north-cast frontier. Ind. Ant, I., 62. 

12. The Lushais, by Capt, Badgley. Ibid, II., 363. 

13. Abstract of the journal of a route travelled by Capt S. F, Hannay from the 

capital of Ava to the amber mines of the Hukong valley on the south- 
eastern frontier of Asdm, by Capt. R. B. Pemberton, J. A. S., Ben., VI., 
246, and No. 3 above, p. 83, 

14. Journey from Upper As4m towards Hookhoom, Ava, and Rangoon, by W. 

Griffiths. No. 3 above, p. 125. 

15. Narrative of a journey from Ava to the frontier of Asim and back in 1836-37, 

by G. T. Bayfield. Ibid, 134. 



OF THE NORTH-WEBTERN PROVINCES. 45 

16. Notes on a trip across the Patkoi range from Asdm to the Ilukoong valley, 

by H. L. Jenkins in 1869-70. 246. 

17. Notes on the Burmese route from AsAm to the Hukoong valley, by the same. 

im, 260. 

18. The NAgas of As&n, by Capt. Jenkins. J. A. S., Ben., V., 207. 

19. Extract fit)m the narrative of an expediliou into the Naga territory of Asam 

in 1840, by Lieut. Grange. IMd^ VIII., 446 : IX., 947. 

20. Extracts from a report on a journey into the Naga hills in 1844, by B. Woo<l. 

md, IX., 947 : X., 126 : XIII., 771. 

21. Extract from a memoir on some of the natural products of the Angami Naga 

Hills, by J. W. Masters. lUd, XIII., 707 : XVII., i., 67. 

22. Narrative of a tour over that part of the Ndga hills lying between the Diko 

and Dyang rivers, by Capt. Brodie. ll\d^ XIV., 828. 

23. Rcjwrt of Lieut. Brodic’s dealing with the Nagas on the Sibsagar frontier in 

1841-46. Scl. papers, Hill tracts, p. 284. 

24. Note on a visit to the tribes inhabiting the Hills to the south of Sibsagar in 

As4m, by S. E. Peal. J. A. S., Ben., XLL, i., 9 : and Sel. papers, Hill 
Tracts, p. 316. 

(/)— Languages. 

26. A rough comparative vocabulary of some of the dialects spoken in the Naga 
Hills, by Capt. J. Butler. J. A. S., Ben., XLIL, i., App. i. Vocabulary 
of the Banpari Nagas, by S. E, Peal. lh \ d ^ XXX. 

26. Account of the valley of Munipur and of the Hill tribes, by M.ajor McCulloch. 

(To w’hich is added a comparative vocabulary of the Munniporee, Undro 
* Sengmai, Chairel, Mccyang, Koupooee Povecron, Koupooce Songboo, 

Qoireng, Khoonggoec, Phudang, Koopome, Tukaimec, Murani, Marring Anal 
Namfau, Rookie, Burmese and Shan languages). Sel. Bes., Government 
of India, For. Dept., XXVII., 1859. 

27. Analysis of the Bengali poem ‘ Rajmala,’ or chronicles of Tripura, by the Rev. 

J. Long. J. A. S., Ben., XIX., 533. 

28. Progressive colloquial exercises in the Lushai dialect of the Dzo or Kuki 

language, by Capt. T. H. Lewin. Calcutta, 1874. 

29. Hill Proverbs : a collection of wit and wisdom from the people of the Chitta- 

gong Hills, by the same. Calcutta, 1876. 

30. Notes on the languages spoken by the various tribes inhabiting the valley of 

As&n and its mountain confines, by W, Robinson. J. A. S., Ben., XVIII., 
i.,183, 310. 

31. A dictionary in As4mese and English, by M. Brouson, American Baptist 

Missionary. London, 1876. 

32. Note on the Shans, by Col. S. F. Hannay. Calcutta, 1846. 

33. A visit to Xiengmai, the principal city of the Shan State, by Sir R. H. 

Schomburgh. J. A. S., Ben., XXXII., 387 (1863). 

34. Introductory sketch of the liistory of the Shans in Upper Burraah and 

Yunan, by N. Elias. Calcutta, 1876. 

86. A grammar of the Shan languages, by J. Cushing. London, 1877. 

36. Ali)habcts of the Tai languages, by Rev. Nathan Blown, with plates of those 
of the Ahom, Khamti, Shyilu, Laos, and Burmese, J. A. S., Ben., VI., 17. 



HIMALAYAN DISTRICTS 




87. Interpretation of an Ahom inscription, by Capt. Jenkins. Ihid, 980, 

88. Comparison of Indo-Chinese languages with comparative vocabularies of 

Bangili, As&mesc, Khamti, Siamese, Aka, Abor, Mishimi, Barmese, 
Karen, Singpho, Jili, Giro, Manipuri, Songpu, Kapwi, Koreng, Maiim, 
Champhniig, Lahuppa, N. TIngkhul, C. Tangkhul, S. TAngkhul, Khoibu, 
Maring, Anamese, Japanese and Corean, by Bev. W. Brown. Ibid, 1,023. 

89. Descr^tion of the tomb of an Aliom noble, by C. Clayton. Ibid, XVII., 

i., 473. 

40. Note on Ghargaon in Asdm, by J. M. Forster. Ibid, XLL, i., 32. 

41 . -Note on the Singphos, by Col. S. F. Hannay. Calcutta, 1846. 

42, Report of a visit by Capt. Vetch to the Singpho and Naga frontier of Lakim* 

pur in 1842. Bel. papers, Hill tracts, p. 255. 

43, Remarks on the Indo-Chinese alphabets, by Dr. Bastian. J.R.A. S., III., ii. 

Section C— Bhntan, Sikkim, Nepal 

(tf)--BHUTAN. 

1. Narratives of the Mission of George Bogle to Tibet (1774), and of the journey 

of Thomas Manning to LhAsa (1811-12), by C. R. Markham. London, 1876. 

2. Notes on Dr. Hamilton’s Missions to Panikha in 1776 and 1777. 

3. Account of an embassy to the court of the Teshoo Lama in Tibet and a journey 

through Bootan, by Capt. S. Tunicr. I,ondon, 1806. 

4. PooTungeer Oosscyn’s residence at Lliasa in 1786. As. Res,, L, 207. . 

6. Account of Bhutan, by Kislian Kant Bose. As. Res., XII., 128. 

6. Report on Bootan, by Capt. R. B. Pemberton. Calcutta, 1839. Journal 

of the Mission to Bhutan, 1837-38, under Caj)!. R. B. Pemberton, by yf, 
Griffiths, M.D. Calcutta, 1847, and J. A. 8., Ben., VIII., 208, 261. 

7. Report on the state of Bootan and on the progress of the Mission of 1863-04, 

by tlic Hon’ble Ashley Kdcn. Calcutta, 1864. 

8. The last four are reprinted in ‘ Political Missions to Bootan.’ Calcutta, 1866. 

9. Bootan, or the stoiy of the Dooar war, by Surgeon Rqnnic, M.D. London, 1866. 

10. Papers relating to Bootan presented to Parliament. No. 13 of 8th February, 

1866. 

11. Further papers relating to Bootan presented to Parliament. No. 47 of 16tli 

February, 1865. 

12. Visit to Dewangiri, by B, T. Dalton. J. A. S., Ben., XVIII., 66. 

13. A Military report on the country of Bhutan, containing all the information 

of Military importance which has been collected up to 12th July, 1866, by 
Lieut. C. M. Maegregor. Calcutta, 1873. 

(&)— Sikkim. 

14. Himalayan Journals : notes of a naturalist in Bengal, the Sikkim and Nopal 

Himalayas, &c., by J. D. Hooker. Ixrndon, 1866. 

16. Notes, cliiefly botanical, made on a journey from Darjeeling to Tonglo, by the 
same. J. A. 8., Ben., XVIII., i., 419. 

16. Notes on a tour in the Sikkim Hirailayan mountains undertaken for the pur- 
pose of Mccilaining the geological formation of Kincliinjanga, by W. S. 
ShcrwUl, Ibid, XXII., 64^ 6U, 



OP THE HORTH-WESTERN PROVINCES. 47 

17. Journal of a trip undertaken to explore the glaciers of the Kanchinjinga 

group, by Major J. L. Sherwill. IhiA^ XXXI., 467. 

18. Diary of a journey through Sikkim to the frontiers of Tliibet, by A. Campbell. 

im, XXL, 407, 477, 663. 

19. A journal of a trip to the Sikkim, by the same. XVIIt., i , 482. 

20. Routes from Darjiling to Tibet, by the same. lh\d, XVII., ii., 488. 

21. Itinerary from Phari in Tibet to Lassa, with appended routes from Darjiling 

to Phari, by the same. XVIL, i., 267. 

22. Notes on eastern Thibet, by the wme. Ibid^ XXIV., 262. 

23. Report on a visit to Sikkim' and the Tibetan frontier in 1873, by J. Ware- 

Edgar, C.S.l. Calcutta, 1874. 

24. Sikkim, with hints on mountain and jungle warfare, exhibiting also the facili- 

ties for opening commercial relations through the hills of Sikkim with 
Central Asia, Tibet, and Western China, by Col. J. C. Gawlcr. London, 
1873. 

26. A short account of the Cooch Behar State, by Capt. T. H. Lewin. 

26. The Indian Alps and how we crossed them. London, 1876, 

27. Note on the Mechis, together with a small vocabulary of the languarge, by Dr. 

A. Campbell. J. A. S., Ben., Vllf., 623. 

28. Note on the Lepchas of Sikkim, with a vocabulary of their language, by the 

same. Ihid^ IX., 379. 

29. A note on the Limboos and other hill tribes hitherto undescribed, by the 

i^ame. Ibid., IX., 696. 

30. On the literature and origin of certain hill tribes, by the same, Ihid^ XL, 4. 
ftl. Note on the Limboo alphabet of Sikkim, by the same. Ihid^ XXIV., 202. 

32. Ethnology of India, by Mr. Justice Campbell. Ibid, XXXV., 1. 

33. Specimens of the languages of India, including tribes of Bengal, the Central 

Provinces, and the eastern frontier, by Sir G. Campbell. London, 1874. 

34. A sketch of the modem languages of the East Indies, accompanied by two 

language maps, by R. N. Cost. London, 1878. 

36. A comi)arative dictionary of the languages of India and High Asia, by W. W. 
Hunter. London, 1868. 

36. A grammar of the Bong (Lepcha) language as it exists In the Dorjcling 
and Sikkim hills, by G. B. Mainwaring. Calcutta, 1876. 

(c)— N bpIl. 

87. An account of the kingdom of Nep&l, by Father Guiseppe. As. Res., IL, 307, 
38. An account of the kingdom of Nepal, being observations made during a mission 
to that country in the year 1793, by Colonel Kirkpatrick. London, 1811, 
89. An account of the kingdom of Nep&I and of the house of Gorklia, by FranMs 
Hamilton (formerly Buchanan). Edinburgh, 1819. 

40. Narrative of a five years’ residence at Nep&l, from 1841 to 1845, by T. Smith. 

London, 1862. 

41. A journal to Kathmandu with the camp of Jang Bahadoor, by Lawrence 

Oliphant. London, 1862. 

42. History of Nep&l, translated from the Parbatiya by Munshi Shew Shunker 

Singh and Pandit Shri Gun&nand and edited by D. Wright, M.D. Cam- 
bridge, 1877. • 



48 himXlayan districts 

43. Kep&l : its people, religion, customs, zoology, botany, by Dr. Oldfield. London, 

1879. 

44. Memorandum relative to the seven Kosis of Nep41, by B. H. Hodgson. J. A. 

S., Ben., XVII., ii., 64C. 

45. Route from Kathmandu to Darjiling, by the same. Ihldy 634. 

46. A cursory notice of Nayakot, by the same. IhU^ IX., 1114. 

'47. Selections from the records of the Government of Bengal, No. XXVII. 

48. Quality of the Kosis of Ncp&l. J. A. S., Ben., V., 369. 

49. Papers on the colonisation, commerce, geography, Ac., of the Himalaya moun- 

tains and Nep41, by fi. H. Hodgson. London, 1857. 

(</)— Ethnology. 

60. Notices of the languages, literature, and religion of NepH and Thibet, by B. 

IL Hodgson. . As. Res., XVI., 409. 

61. On the aborigines of the Himalaya, by the same. J. A. S., Ben., XVI., 1235, 

and XVIL, i., 73. 

62. Origin and classification of the military tribes of Nepal, with a tabular view 

of the tribes, by the same. Ihldy If., 217. 

63. On the Chepdng and Kiisiinda tribes of Nepal, with a Chepdng vocabulary, by 

the same. lh\A^ XVII., ii, 650. 

64. Cursory notice of Nayakot and the remarkable tribes inhabiting it, by the 

same. IX., 1114. 

66. On the tribes of northern Tibet, Horsok and Sif4n, by the same, XXII., 

121 . 

66. On the colonisation of the Himalaya by Europeans. Sel. Rec. Ben., XXVII,, p^l . 

67. On the commerce of NepAl. /5 m#, p. 11. 

68. The preceding seven papers have been reprinted in * Essays on the languages, 

literature, and religion of Nep41 and Tibet.’ London, i874. 

,69. Classification of the Newars or aborigines of Nepil Proper, preceded by the 
most authoritative legend relative to the origin and early bistoiy of the 
race, by the same. J. A. S., Ben., III., 216. 

60. Comparative vocabulary of the several languages and dialects of the eastern 

Sub-Himalaya from the KHi or Ghagra to the Dhausri, by the same. 
im, XVI., 1244. 

61. Ethnography and geography of the Sub-Himalayas, by the same, with a 

vocabulaiy. Ibidy XVIL, i., 644. 

62. On the Tibetan type of mankind, by the same. XVII., ii., 222, 680. 

63. A brief note on Indian Ethnology, by the same. /5 m#, XVIII., 238. 

64. On the aborigines of north-eastern India, by the same, with a comparative 

vocabulary of Tibetan written and spoken, DhimaJ, Bodo and 04ro. /5m#, 
461. 

■66. On the origin, location, creed, customs, character and condition of the Kooch 
Bodo and Dhim41 people, with a general description of the climate they 
dwell in, by the same. /5i<#, 702, Reprinted with the preceding in the 
Aborigines of India. Calcutta, 1847. 

66, On the aborigines of the eastern frontier with vocabularies of Bunwm written 
and spoken, Singpho, Naga, Abor-toiri and Miri, by the same. J. A. S , 
Ben., XVIII., 9«r. ' ' ’ 



OF THE NORTH-WESTERN PROVINCES. 


49 


S7. On tbe alborigines of southern India, by the same. J&wf, 360. 

68. On the aborigines of Central India, by the same. Ihidy XVII., ii., 560. 

69. On the aborigines of the north-eastern frontier, by the same. XIX., 

309. 

70. Indo-Chinese borderers' and their connection with the Himdlayans and Tibet- 

ans, by the same. Ibid^ XXII., I- 

71. Caucasian and Mongolian affinities, by the same. Ihid, XXII., 26. 

72. Comparative vocabulary of the languages of the broken tribes of Nepdl : 

[(1) Dahi or Darhai; (2) Oenwar; (3) Pahi or Pahari ; (4)Chepang ; 
(B) Bhr&mu ; (6) Vayu or Hayu ; (7) Kuswar ; (8) Kusunda ; (9) PAkhya 
(unbroken) ; (10) Thaksya (do.); (11) ThAru], and comparative vocabulary 
of the (seventeen) dialects of the Kirinti language, also a Vayu and a 
vocabulary and grammar, by the same. Idid, XXVI, 317 : XXVII., 393. 

73. On the V£yu tribe, by the same, liidy XXVIL, 443. 

74. On the Kiranti tribe, by the same. Jdid, 446. 

75. The Magar language of Nepal, by J. Beamed J. R. A. S., IV,, 1869. 

Note —Articles Nos. 44, 46, 62, 64 — 66, 68, 69, 70—74 above have been reprinted 
in Miscellaneous Essays relating to Indian subjects, by B. H. Hodgson, 
London, 1880. 

Section D — Eali to the Satlaj. 

1, niuBtrations of the botany and other branches of the Natural History of the 
Himalayan mountains, by J. Forbes Royle. London^ 1839. 

^2. Notes of an excursion to the Pindarec Glacier in 1846, by B. Madden. 
J. A. S,, Ben., XVI., 226, 696 (chiedy botanical). 

3. The Turaec and outer mountains of Kumaon, by the same. Jbidf XVII., 

1., 349 : XVIII., i., 603 (chiefly botanical). 

4, Description of the (so-called) mountain trout of Eumaun, by J. McClelland. 

Il^id, IV., 39. 

6. Notes of observations on the Boksas, by Dr. J. L. Stewart. XXXIV., 

11., 147. 

6. Ancient remains in the Garhwil Bhabar, by H. Pullan. Ibid, XXXVI., 156. 

7. Narrative of a survey for the purpose of discovering the source of the Ganges, 

by Capt. F. V. Rapier. As. Res., XI., 446. 

8. Pilgrim’s wanderings in the Himmala, by Barron. Agra, 1844. 

9. Report on the Bhotia mahals of Kumaon, by G. Traill. J. A. S., Ben., 11., 

651. Reprinted in Kumaon Reports. 

10. A. few notes on the subject of the Kumaon and Rohilkhand Tar&i, by 

J. H. Batten. Ibid, XIII., 887. 

11. Extract from the journal of J. Weller on a trip to the Bulcha and Oonta 

Dhoora passes, edited by the same. Ibid., XII., 78. 

12. Journal of a visit to Melum and the Oonta Dhoora pass in Jaw&hir, by 

B. Masson, edited by the same. Ibid, XL, 1167. 

13. Note of a visit to the Niti pass of the grand Himalayan chain, by the same. 

Ibid, VIL, 310. 

14. Notice of a trip to the Niti pass. Ibid, XIX., 79. 

16.^ Account of a visit to the Biins pass. Gl.*in Sci., I., 97. 
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16. Notes on a trip to the Kedamath and other parts of the snowy range of the 

Himdlayas in 1853 (by J. M.) Edinburgh, 1856. 

17. The Himalaya in Kumaon and Garhwdl. Col. Rev., XVIII., 72. 

18. Kumaon and its Hill stations. Ibid, XXVI., 373. 

19. On the Physical geography of the Himalaya, by B. H. Hodgson. J. A. S., 

Ben., XVIII., ii., 761. 

SO. On the Physical geography of the provinces of Kumaon and GarhwAl in tlte 
Himalaya mountains and of the adjoining parts of Tibet, by Capt. (now 
General) R. Stracliey. J. R. G. S., XXI., 67 (1851). 

21. Explanation of the elevation of places between Almora and Qangi'i, by 

Lieut. H. Strachey. J. A. S., Ben., XVII., ii., 627. 

22. Narrative of a journey to Cho Tiagan (Rakas Tal), Cflio Mapan (Manasarowar), 

and the valley of Pruang in Gnari Hundes, by the same. J. A. S., Ben., 
XVII., ii., 98, 127, 327. 

23. A description of the glaciers of the Pindur and Knphinee rivers in tlie 

Kumaon Him^aya, by the same. Ibid^ XVI., 794, 1002. 

24. Notice of Lieut. H. Strachey'a scientific inquiries in Kumaon and Garhwal. 

Ikid, XIX., 2.39. 

25. Note on the motion of the glacier of the Pindur in Kumaon, by Lieut. H. 

Strachey. Ibidr XVII., ii., 203. 

26. A Sketch of the mountains and river-basins of India, by Trclawny Saunders. 

India Office, London, 1870. 

27. Trans-Him£layan missions and their results. Cal. Rev., Jan. 1877. 115. 

28. Geographical Magazine (London), IV., 113 (May, 1877), by C. R. Markhain, 

on “the Himalayan system,” and p. 173, by T. Saunders, on the same 
subject, being a reply to the preceding article in the ValeutH 
Review. 

29. A memoir on the Indian Surveys, by C.. R. Markham. London, 1878. 

30. On the snow-line in the Himdlaya, by Lieut, H. Strachey. J. A. S., Ben., 

XVIIL, i., 287. 

31. On the limits of perpetual snow, by Capt. J. D. Cunningham. Ibid, XVllL, 

ii., 694, 

32. Remarks on the snow-lino, by Capt. T. Hutton. Ibid, 964. 

33. Reports on the trans-Himdlayan explorations in connection with the Great 

Trigonometrical Survey of India, 1866-67, 1867, 1868, 1869, 1870. 1871, 
1872, 1873-75, 1876, 1877, m.— 

(1 .) Route-survey from Nepdl to Lliasa, and thence to the sources of the Brahma- 
putra, made in 1865-66. As well as a route survey throu^ western Nepdl 
and from Niti to Gartokh and back. 

(2.) Route-survey from Mina to Totling, thence to Demchok and along the northern 
branch of the Indus to Thok Jalung and back to Milam, in 1867. 

(3.) Surveys from Rudok by the gold fields to King-lo, and thence to the Mdna- 
sarowar lake ; from MAnasarowar to Shigatze and from the Tadam Monas- 
tery to MuktinAth in NepAl; also along tlic Tingri maidan in the eastern 
Himalaya, 1868. 

(4.) Survey from Kabul to^Badakshao and through the upper valley of the Oxua 
to Kashgar and back by the Karakoram, 1867-68. 
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(6.) Survey froa Peshawar to Fyzabad in Budakshnd, 1870. 

(6.) Exploration of the Namcho or Tengri Nur lake in Tibet, 1872, and Havildar's 
journey from Kabul to Bukhara, 1872. 

(7.) Account of the survey operations in eastern Turkistdn, 1873-74, in connection 
with the Yarkand Mission, by Capt. H. Trotter, R.E. 

(8.) Survey from Badakshan to EoMb, Darwaz, and Kubadian to Balakh in 1873. 
(9.) Journey from JalAlabad to Sarhadd-i-Wakhan by the Baroghil pass in 1873. 
(10.) Journey from Leh in Ladikh to Lhlsa, and thence by Chctang to Odalguri 
near Tezpur in As&m, July 1873 to March, 1876. 

(11.) Indus river from Amb to Bunji ; Yassin to Mastuj and thence to Barkulti ; Sar 
Laspur to Dodbah near Dir; Miankalai to Pachat near New Kunar by 
Nawagi and Nawagi to Abazai in 1876. 

(12.) Mr. E. G. Ryall's exploration of Hundes to the north of Kumaon and Garhw^l, 
1877. 

Account of the operations of the G. T.8., India, Vol. I. (1870), II. to IV. (1879), 
Dehra Diin, 1879, 

Section E.— Satlaj to the Indue. 

1. Journal of a tour through part of the snowy range of the Himilaya moun- 

tains and to the sources of the rivers Jumna and Ganges, by J. B. Fraser. 
London, 1820. 

2. Travels in the Himalayan provinces of Hindustan and the Panj^b ; in I^akh 

and Kashmir ; in Peshawar, Kibul Kunduz and Bokh^a, by W. Moorcroft 
, and 0. Trebeck, from 1819 to 1826, edited by H. H. Wilson. London, 1841. 

3. Account of Koonawar in the Himalayas, by Capt. A. Gerard. London. 1841. 

4. Notes on Moorcroft’s travels in Lad&kh and on Gerard’s account of Koonawur, 

by Capt. J. D. Cunningham. J, A. S., Ben., XIII., 172, 223. 

5. Journal of a trip through Kulu and Lahul to the Chumureri lake in Ladakh 

in 1846, by Capt. A. Cunningham. /Wrf, XVII., i., 201. 

6. Kashmir and das Reich der Siek, by C. Von Hugel, translated into English 

by Major Jervis. London, 1846. 

7. Notes of a visit to the valley of Kashmir in 1836, by Baron Hugel. J. A. S., 

Ben., V., 184, 303, 

8. Travels in Kashmir, Ladikh, Iskardo, the countries adjoining the mountain 

course of the Indus, &c., by G. J. Vigne. London, 1842, 

9. Notice by Vigne of his travels in Kashmir. J. A. B., Ben., V., 66. 

Description of the valley of Kashmir, Ghazni and Ktibul, by G. J. Vigne. Ihid, 

VL, 766. 

10. Lad4kh, physical, statistical, and historical, with notices of the surrounding 

countries, by Major A, Cunningham, London, 1864. 

11. Abstract journal of the routes to the sources of the Panjab rivers, by the 

same and A. Broome. J, A. S. Ben., X,, 106. 

12. Correspondence of the Commissioners deputed to the Tibetan frontier, by 

Captain A. Cunningham. XV1I„ i., 89. 

13. Memorandum oh the boundary between the territories of Mahdhija GiUab 

Singh and British India as determine^ by the Commissioners, by J. D, 
Cunningham. XVII., i., 296. 
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14. MemoTandum on the district of Bussahir and the pacification of the disaffect- 
ed portion of the inhabitants, by G. C. Barnes. Lahore, 1869, 

16. Journal of a tour through Hungnmg, Kunawur and Spiti in 1838, by T. 
Hutton. Ihid, VIII.. 901 : IX., 489, 656. 

16. Journal of a trip to the Burenda pass, by the same. Ibid, VI., 901. 

17. Diary of an excursion to the Boorun and Shatool passes over the Him&laya, 

by E. Madden. XV., 79. 

18. Journey from Soobathoo to Shipke in Chinese Tartary, by J. G. Gerard. lUd^ 

XL, 363. 

19. Report on the valley of Spiti, by the same. Ibid, X., 198 ; and by W. C. Hay. 

Ibid, XIX., 429 ; see also As. Res., XVIIL, 239. 

20. Notes of a trip from Simla to the Spiti valley and Chomoriri lake in 1861, by 

W. Theobald. Ibid, XXXI., 480. 

21. Illustrations of ancient buildings in Kashmir, by H. H. Cole. London, 1869. 

22. Kashmir, the Western Himalaya, and the Afglian mountains, by Dr. A. M. 

Verchere. J. A. S., Ben., XXXV., ii., 89, 159. 

23. Western Himalaya and Thibet: a narrative of a journey through the mountains 

of northern India during the years 1847-48, by T. Thomson, M.D. London, 
1852. 

24. Voyage dans I’lnde, by V. Jacquemont. Paris, 1841. 

26. Letters from India, describing a journey in the British dominions of India, 
Tibet, Lahore, and Cashmere during 1828-31 , by the same. London, 1 834. 

26. Notes taken in 1829 relative to the temtory and the Government of Iskardo, 

by C. M. Wade. J. A. S., Ben., IV., 689. 

27. Notes on Iskaido, by Vigne. Ibid, V., 66, 308 : VI., 773. * 

28. The abode of snow : observations on a journey from Chinese Tibet to the 

Indian Caucasus, through the upper valleys of the Himalaya, by A. Wilson. 
Edinburgh, 1876. 

29. The Jummoo and Kashmir territories ; a geographical account, by F. Drew. 

London, 1875. 

30. Tlie northern barrier of India, a popular account of the Jummoo and Kashmir 

territories, by F. Drew. London, 1877. 

31. A Gazetteer of Kashmir and the adjacent districts of Kishtwar, Bhadrawdr, 

Jamii, Naoshcra, Piinch, and the valley of the Kishenganga, by Capt. 
E. Bates, B.S.C. Calcutta, 1873. 

32. Handbook to Kashmir, by Dr, Incc. Calcutta, 1868. 

33. Recollections of India, by the Hon. C. H. Hardingo. London, 1847. 

34. Vazecri Rupi, the silver country of the Vazeers in Kulu, by J. Calvert. 

London, 1873. 

36. The Himalayan districts of Kooloo, Lahoul, and Spiti, by Capt. A. F. Har- 

court. Lahore, 1874. 

86. Hunting in the Himalaya, by R, H. Dunlop. London, 1860, 

37. Large game shooting, Thibet and the North-West, by A. Kinloch. London^ 

1876. 

88. The large and small game of Bengal and the North-Western Provinces of 
India, by S. J, Baldwin. London, 1876. 

39. From the Hebrides to the Himilayas, by C. F. G, Cumming. London, 1876. 
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40. A grammar and vocabulary of the Kashmiri language, by M. P. Edgworth. 

J. A. S., Ben., X., 1038 

41. A grammar of the Kashmiri language, by R, Tjcach. Xtll., 397, 653. 

42. Kashmiri vocabulary and grammatical forms, by L. Bowring. Ihid^ XXXV., 

ii., 226. 

43. A vocabulary of English, Balti and Kashmiri, by Capt. H. H. Godwin Austen. 

Ibid, XXXV., i., 223. 

44. A vocabulary of the Kashmiri language, by Dr. W. J. Elmslie. London, 

1872. 

46. Kashmiri test-words, by the same. J. A. S., Ben., XXXIX., 96. 

46. A vocabulary of the Koonawar language, by A. Gerard. IMd, XI., 479. 

47. Manners and custom of the Dards, by G. W. Leitncr. Ind. Ant., I., 7> 

84, 187. 

48. The languages and races of Dardiston, by the same. Lahore, 1877. 


Section F.— Afghanistan. 

(rt)— B aluchistan. 

1. Notes taken on a tour through part of Baluchistan in 1838-39 by Haji Abdun 

Nabi of Kdbul, edite<l by R. Leech. J. A. S„ Ben., XIII., 667, 786. 

2. Some account of a journey from Kurrachee to Hinglaj in the Lus territory, 

descriptive of the intermediate country and of the port of Sonmeanee, 
by N. Hart. Ihidy IX., 134. 

8. Map of the route to Hinglaj, by the same. Ibid, IX., 616. 

^4. Journeys in Balochistan, Afghanistan, the Panjab, and Kalat, by C. Masson, 
London, 1844. 

6. Caravan journeys and wanderings in Persia, Afghanistan, Turkistan, and 
Baluchistan, by J. P. Fcrrier. London, 1866. 

6. Travels in Belochistan and Scinde, by H. Pottinger. London, 1816. 

7. Central Asia, Part III., Balochistan, by Col. MacGregor, Calcutta, 1876, 

8. The country of Balochistan, by A. W. Hughes. London, 1877, 

9. Gazetteer of Sind, by the same. London, 1874. 

10. Report on the country between Kurrachee, Tatta, and Sehwan Scinde, by 

£. P. de La Hoste. J. A. S., Ben., IX., 907. 

11. Brief history of Kalat, brought down to the deposition and death of Mchrab 

Khan Brahoee, by R. Leech. lUd^ XIL, 473. 

12. Memorandum on the Beloch tribes in the Dein Ghizi Kb4n district, by 

Capt. Minchin. Lahore, 1869. 

13. Sindh and the races that inhabit the Indus valley, by R. Burton. London, 

1861. Corespondence relative to Sinde, 1836-43, presented to both 
houses of Parliament by Her Majesty’s command. Calcutta, 1844. 

14. Note on the Brahooes, by N. Hart. Ibid^ X„ 136. 

16, General notice of the tribes of Kujjukzyes, by the same. IMdy IX., 1214. 

16, Report on Upper Sindh and the eastern portion of Cutchee, wth a memo- 

randum on the Beloochee and other tribes of Upper Sindh and Cutchee, 
by J. Postans. Ibidy XU., 123. 

17, Vocabulary of the Scind language, by J. B. Eastwick. Bombay, 1843, and 

J. A. S., Ben., XIL, 1. * 
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18. Sindhi and English dictionary, by G. Stack. Bombay, 1866, 

19. Sindhi reading-book, by Dr. E. Trumpp. London, 1868. 

20. Grammar of the Sindhi language, by the same. London, 1872. 

21. Grammar of the Sindhi language, by W. H. Wathen. J. A. S., Ben., VI., 347. 

22. Epitome of the grammai-s of the Brahniky, the Balochky, and the Panj4bi 

languages, with vocabularies of the Baraky, the Pashi, the Laghmani, the 
Cashgari, the Tcerhoi, and the Deer dialects, by Lieut. R. Leech. lUdf 
VIL, 638, 608, 711, 780. 

23. A Balochee grammar, by B. Mockler. London, 1877, 

(J)--.WESTERN PRONTIEB. 

24. Narrative of a journey into Khorasan and the countries north-east of Persia 

in 1821-22, by J. B. Fraser. London, 1825, 

26. Extracts from a demi-official report on a mission into Khorasan, by A. Conolly, 
J, A. S., Ben., X., 116, 718. 

26. Ibn HaukuVs account of Khorasan, by W. Anderson. Ihid^ XXIL, 162, 

27. A description of the country of Scistan, by R. Leech. Ibid, XIII., 116. 

28. Sketch of the physical geography of Seistan, by A. Conolly. Ibid, IX., 710, 

29. Journal kept whilst travelling in Seistan, by the same. Ibid, X., 319. 

30. Narrative of a journey from Heraut to Kliiva, by Capt. J. Abbot. London, 1843, 

31. Central Asia, Part IV., Persia, by Col. MacGregor. Calcutta, 1871. 

32. Narrative of a journey through the Province of Khorasan and on the north- 

western frontier of Afghanistan in 1875, by Col, 0. M. MacGregor, 
London, 1879. 

33. From the Indus to the Tigris : a narrative of a journey through the countries 

of Baluchistan, Afghanistan, Khorasan, and Iran in 1872 : together witli a 
synoptietd grammar and vocabulary of the Brahoc language, by H. W, 
Bellew, London, 1874. 

84. Clouds in the east : travels and adventures on the Perso-Turkoman frontier, by 
V, Baker. London, 1876. 

36. Journey on the Turkoman frontier of Persia, by G. Napier, P. R.G. 8., XX., 3, 

36. Eastern Persia : an account of the journeys of the Persian boundary com- 

mission, 1872, London, 1876. 

37. The sixth great oriental monarchy, or the geography, history, and antiquities 

of Parthia, by Professor Rawlinson. liondon, 1876. 

88. The seventh great oriental monarchy, or a history of the Sassanians or new 
Persian Empire, with notices, geographical and antiquarian, by the same, 
London, 1876. 

39. Persia, from the earliest period to the Arab conquest, by W. 8. W, Vaux. 

Loudon, 1876, 

(tf)--APOHANISTAN. 

40. Journey from Bengal to England through Kashmir, Afghanistan, and Persia 

into Russia, by G. Forster. Iwondon, 1798. 

41. Account of the kingdom of Cabul, comprising a history of the Afghan 

nation, by M. Elphinstone. London, 1818. 

42. Account of the kingdom of Cabul and its-dcpendencies in Persia, Tartaiy, and 

India; a view of the Afghan nation and histoiy of the Dooiaonee 
monarchy, by the same. * London, 1842, 
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43. Narrative of a visit to Ghazni, Kabul, and Afghanistan, by G. Vigne. Lon- 

don, 1840. 

44. Journey to and residence in Cabul, by A. Rames. Ijondon, 1842. 

46. Journey to the north of India overland from England, by A. Conolly. London, 
1834, 

46. Ariana Antiqua: a descriptive account of the antiquities and coins of 

Afghanistan, with a memoir on the buildings called topes, by C. Masson, 
by H. H. Wilson. London, 1841. 

47. Ancient geography of India : Buddhist period, by A. Cunningham. London, 

1871. 

48. Memoirs of Zehir-cd-in Muhammad Baber, wi-ittcn by himself in Jaghatai 

Turki, translated from tlic Persian version by Leyden and Ersldnc. Lon- 
don, 1826. 

49. Geographical notice of the valley of Jalalabad, by G. H. MacGregor. J. A. S., 

Ben., XL, 117. 

60. Notice of Jalalabad, by J. O. Gerard, lUd, III., 326. 

51. Journal of a political mission to Afghanistan in 1867, by Dr. Bellcw. 
liondon, 1862. 

62. On the liighland region adjacent to the trans-Indus frontier of India, by 

Col. J. T. Walker. R. G. S. J., XXXII., 316. 

63. Central Asia, Part II., Afghanistan, by Col. MacGregor. Calcutta, 1875. 

64. Survey operations of the Afghanistan expedition, the Kurram valley, by 

Capt. G. Martin. P. R. G. S., L, 617, N. S. 

56. Afghan geography, by C. 11. Markluim, P. R. G. S., XX., 4, 1876. 

66. Mountain passes on the Afghan frontier, by the same. Ihid, I., 38, N, S. 

67. The upper basin of the Cabul river, by the same. /Wd, 110. 

68. The basin of the Hclmund, by the same. Ihid, 191. 

69. The mountain passes leading to the valley of Bamian, by Lieut.-Col. Kaye. 

Ihid, 244. 

60. March and operations of the army of the Indus to Afghanistan in 1838-39, 

by Major W. Hough. London, 1841. 

61. British operations at Edbul in 1841-42, by the same. London, 1849. 

62. Campaign in Sinde and Afghanistan, by Col. Outram. London, 1840. 

63. Narrative of the campaign of the army of the Indus, in Scind, and Cabul in 

1838-39, by R. H. Kennedy. London, 1840. 

€4. Diary of a march through Sinde and Afghanistan, by Rev. J. N. Allen. 
London, 1843. 

66. Sale’s brigade in Afghanistan, by Rev. 0. R. Gleig. I/)ndon, 1846. 

66. The Sikhs and Afghans immediately before and after the death of Ranjit 

Singh, from the journal of an expedition to Cabul through the Panjab 
and the Khaibar Pass, by Sluihamat Ali. Calcutta, 1847. 

67. History of the war in Afghanistan, by J. W. Kaye. Loudon, 1861. 

68. Reminiscences of forty-three years in India, by Lieut.-Geul. Sir. G. Law- 

rence. London 1874. 

69. A retrospect of the Afghan war, with reference to passing events in Central 

Asia, by Sir V, Eyre, London, 1869. 

70. The Panjdb and North-Western frontier of India, by Major-QenL H. Ooxe, 

London, 1878, t 
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71. General Gilbert’s raid to the Khaibar, by R. W. Bingham. London, IS.'JO. 

72. History of Afghanistan from the earlier |)criod to the outbreak of the war in 

1878, by Ct)l. Malleson. I,ondon, 1879. 

73. Journal of a tour through part of the Panjab and Afghanistan in the year 

1837, by Aglia Abbass of Shiiriz, edited by K. Leech. J. A. S., Ben., 
XII., 664. 

74. Acxjount of p.arts of the Cabul and Pesliawar territories, by the some. Jfiid, 

XrV., 66(b 

76. Reports by Bumes, Lonl, and Wood, political, geographical, and coramer’cial, 
on Sciiidc and AlgLuiistan. Calcutta, 1839. 

76. Memoir on the dimatc, soil, produce, and husbandry of Afghanistan, by Lieut, 

Irwin. J. A. S. Ben., VJII., 746, 779, 869, 1005 : IX., .33, 189. 

77. Extracts from a report on subjects connected with Afglianistan, by W. 

GrirtUhs. /i/d, X., 977. 

78. Notes on the geography of Western Afghanistan, by W. Anderaon. I&id 

XVIII., i., 66.3. 


79. Verificat ion of the itinerary of Hwen Thsang through Afghanistan and India, 

by Capt, A. Cunningham. Jh'd, XVII., i„ 476, and ii., 13. 

80. Route fi’oni Dcra Ghtizi Khk through the Veziri countiy to Kabul by 

M. Ilonigbcrger. Jh'd, III., 176. 


81. Route from Hero Ghazi Khan to Kandahar through tlie Saklu 8arwarand 

Bozdar passes, with other routes, by R. Leech. Jd/d, XIIL, 627 

82. DiaiyofatriptoPindDadanKhtin,&c.,byA.PIcming. iJ/rf’xVl I 664 

83. Account of Glinzoi. JUd, VI, 776, . 

84. Ilinemiy from Yezd to Herat (official). XIIL, 827. 

86 . Route from Kandahar to Herat (official). XlII 121 

«7. Descrliitiou of ncrat, by Mohan laU, III, 9 , 


«9. »f Mr Af«Mn frontier, by S Thorh..™ r j , 

. ('O^Lakoijaoes. 

96.' l^-ion,1867. 

99. 

B»«rty. yw, xxm. People and dialwt, by H. 8, 
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100. Translation of the Piikhto text-book, Kalfd-i-Afghani. by T. C. Plowden, 

Uhore, 1875. 

101. Notes on the Eu8of/.ye tribes of Afghanistan, by E. Conolly. Ihid. IX., 924 : 

XVir„ i., 624. 

102. Report on the Yoosoofzaie district, by Lieut. II. B. Luinsden. Sel. Rec. 

Panj., I., 6, 1863. And Covert, J. A. S., Ben., V., 481. 

10.3. An account of the early Ghiljaees, by R. Lccch. Ihidy XIV., 306. 

104. An .account of the early Abdalces, by the s.'imc. Ibid, XIV., 446. 

105. An account of the Hazarehs, by the same, XIV., 393. 

106. Account of Rob in Derajat, by H. G. Raverty. Ihid, XXVI., 177. 

107. The district of Dera Ismiil Khan, by T. W. Tolbort. Ibid, XL., 1. 

108. History of the Gakkhars, by J. G. Delraerick. Ibid, XL., 67. 

109. Rough notes on the Khutuks of the Terce country and Khurah below Atok, 

by Lieut. F. H. Pollock. Tiahore, 1860. 

110. Report on the eastern Khutuks, by Lieut. IT. Lnmsden. /5/rf, 1861. 

111. The lower Derajat frontier, by Ciipt. 0. 0. Jacob. IhU^ 1864. 

112. Kohistan of the Jullundhur Doab, by Lieut. Parish. J. A. S., Ben., XVII., i., 

281 : XVITL, i., 360. 

113. The flyad.s of Tira and their quarrels with the Sunis, by Capt. P. Cavagnari 

of Kohat. Lahnn!, 1 876. 

114. Notes on the Dera Olmzi Khan district and its border tribes, by R. Bruce. 

Lahore, 1871. 

116. Memorandum on the Dera Ghazi Khan district. Sel. Rec, Panj., IV,, 4, 1860. 
(/?)— KOHlOT/lN. 

• 

116. An account of upper and lower Suw.at and the Kohist&n to the source of the 

Suwat river and of the tribes inhabiting those valleys, by Capt. H. G, 
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CHAPTER II. 

Physical Geography of the HimXlaya. 


CONTENTS. 

The Himalayan river basins— The Indus basin— Subordinate systems of the 
Indus basin ; The Ganges basin— Subordinate systems of the Ganges basin ; The 
Brahmaputra basin— Suboixlinate systems of the Brahmaputra basin ; Systems of 
Tibet— Lob-Nor basin ; Oxus basin. Plains of Hindustan— Indus plain ; Indian 
desert ; Gangetic plain ; AsAm valley ; BhAbar ; TarAi ; SiwAliks ; Dilns. Extent 
of BhAbar— Cause of the deposit— Hodgson’s oceanic theory ; Fluviatile theory ; 
TarAi ; SiwAliks ; DAns ; Ganges to Bnihmaputra ; Lower HimAlaya. Materials 
of the mountains— Eocene periml ; Mode of mountain formation ; Mountain* 
seul{)ture ; Ice-wedges ; Avalanches ; Glaciers ; Rain ; Rivers. 

We have already decided to restrict our use of the word 
^ ^ Himalaya ’ to that portion of the great 

mountain girdle which lies between the bend 
of the Indus on the west and the unexplored gorge of the Brahma- 
putra on the east. Hodgson, in 1849, estimated the lengtli of this 
range at 1,800 miles with a mean breadth of about 90 miles, a maxi- 
mum breadth of 1 10 miles, and a minimum bmdth of about 70 miles. 
In fixing the breadth of the Himalaya, however, as in determining 
its length, we have similar difficulties to contend with. For, as we 
have seen that the popular estimate as to the boundaries of the range 
may possibly be correctly extended both on the east and on the west, 
so on the north, the channels of the Indns and the Brahmaputra, 
which are commonly assigned as the northern limit, are found in a 
[)latcau, but little lower than the passes by which the traveller crosses 
the first line of snowy mountains into Tibet. On the south, we 
litive a well-marked descent to the plains of India, but on the north 
there is no immediate descent to a lower country beyond. On the 
contrary, range after range is met with to the north, many of which 
may compete in altitude with the snowy mountains seen from the 
plains of northern India. 

Before proceeding to a closer examination of the form of that 

River basins portion of the Hiindlaya lying within the 

province of Kumaon, it will be convenient 
briefly to describe the river-basins throughout the Himalaya and 



B 1 


g 2 HtMXimN mSTKIOTS 

endeavour to tn.cc the genen.! hnv unacrlying thrfr 
For as this depeda in the main »n the direchon ot the g™‘‘j « 
a.,d the position of d.e grcit imaks, a consideration of it will ^duM 
to a clearer apprehension of the entire monntam system itself as 
well as of the relations of its various parts. We find that 
from a water-parting about longitude 81 ® east and almost imme- 
diately due north of Knniaon, tlie drainage of the southern part 
of the Tilwtan i>latean Heuvs north-west in the Indus and south-east 
in the Brahmaputra. These two rivers maintain a course along the 
length of the table-land, and receive as they proceed the drainage ot 
a large part of its breadth ; the exceptions being, first, the eastern 
border, which apparently is drained by the Lu-tse, the Lan-tsang, and 
the Murui-ussu, one of the sources ot tlie Yang-tse-kiang second, an 
occasional strip along the southern edge from which the water passes 
off* more or less directly to the south through the Himalaya ; and 
third, the north-western pjirt from which the water has no escape, 
but is collected in lakes at the low'cst level it can reach.® The 
waters tlius accumulated in the two great streams are at length 
discharged by two o{)enings in the Himalayan slope through the 
plains of India into the Indian Ocean. No great portion of the 
drainage of the table-land, so far as wo know, passes in the opposite 
direction through the northern slope, and the area that dischargee 
itself southward at points intormodiate between the debouches of 
the Indus and the Bralnnaputra is with one exception, tliat of the 
Satlaj, comparatively sinalh The wattn-s of the northeni slope with 
a small area of the table-land adjoining flow down to the plains of 
eastern Tnrkistan : while, iii like manner, those of the southern slope 
with the drainage of the exceptional area along the southern border of 
the tiible-land which passes through the line of water-parting from the 
north, give rise to such rivers us the JhiJam, ClmiAb, Ravi, Jumna^ 

T, 1 ! -^"'‘ricvalsky's Mongolia (Tiondon. 1876) it would appear that hia 
nurklKu, mngo n.nrks, iu longitude, the north-eastern termination of 
the Tibetan plateau, i Ins range forms tin* sonthcni boundarv of the Tsaidam plain 
w iieji, aeooitling to native rciiort, extends thence to fiOb-Nor. The Nomokhun-gor 
winch rises on the sonthern face of the Unrklian lluddha range and joins the Baian- 
gol, does not a]){)ear to be a fender of the Iloang-ho or Yellow River, which has its- 
ongiu ontsidc the lihetan plateau. To the south of the JJurklian Buddha ranjretlifr 

Mnrui-u88u, the bed of which, Sdiere 
seen by 1 rejcvalsky, was i:VKK) feet above the level of sen with a channel 760 feet 
‘Munii-ussu’ signifies ‘the tortuous river ’ and 
according to J ule, it is the Bri-ehu of the TibetL, the Brius of MwerPolo S 
theYang.t^.k.ang^or^^^^ ‘By 

areto^h^ fknndtntKfj Without an outlet to the ocean 

are to be found in the basins of th3 Caspian, Aral, Balkhash, Lob-Nor, to. 
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Ganges, Kali, Gaiulak, Kosi, and Tista. We thus see that the 
northern crest of the tahhvland or the summit of its northern s]oj)e 
practically forms the water-parting between the rivers that flow 
southwards and those tliat lose themselves in the plain of Gobi. In 
the southern crest we have a subordinate water-parting s(>parating 
the rivers that fall into the Indian Ocean into two classes ; first, those 
that rise on that slope and flow directly down it to the plains of 
Hindustan ; and secondly, those that are collected along the table-land 
and are finally discharged also through the southern slope, chiefly l>y 
two concentrated channels at distant points towards the ends of 
the range. Captain Henry Strachoy^ has called the northern cn^st 
of the table-land tlie Turkish, and the southern the Indian water- 
parting. 

If wo examine the river-systems having their source in the 

. , . . Himalaya, we find a regularity of plan and 

Indus basin. ^ ^ ^ ‘ , 

arrangement which at first sight would not 

be expected. Tiiking the Indus basin and its syst(*m, we see that 

the Satlaj and all the rivers that join the Indus on its left bank have 

a south-westerly direction towards the Arabian Sea. On the east 

this system is bounded by the small inland basin of the Kaggar, 

which receives the drainage from an iiuionsiderable })ortion of the 

outer hills between the Satlaj and the Jumna, and finally loses its 

waters in the Indian desert. The C4ist(‘rn water-j)arting of the Indus 

system is found in the elevated range extending from the main 

Himalayan mass along the left bank of the Satlaj to Riipur, and is 

continued thence in the uplands bordering the klMir of that river 

until it meets the Arvali (Aravali) range which constitutes the 

north-western abutment of tlio table-land of Central India. The 

character of the slope towards the south-west will be best understood 

from the following table of heights taken along the course of the 

Satlaj to Ludhi4na, and thence by the Grand Trunk Road to the 

Jumna : — ^T^, about two miles below the junction of the Panjnad 

and Indus, 337 feet above the level of the sea ; Bah4walpur, 375 

feet ; Ndr Sh&h, 481 feet ; Fir £Ji&lis, seven miles north-east of 

Bahdwalgarh, 548 feet ; Fazilka, 588 feet ; Firozpur cantonment^ 

645 feet ; Jagraon, 765 feet ; Ludhikna, 806 feet ; Amballa Church, 

893 feet; and Madalpur, on the banks of the Jumna kh^r, 906 

» j. R. a. a, p. r. 
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feftt. From Sodiwala in the Firozpur district southwards on the 
7oth meridian we tiave Sodiwiila, 718 feet ; Ahmadwala, 705 feet ; 
Sirsa, on a mound, 737 feet ; level of Sambhar lake, 1,184 feeU 
Tliese observations show a slight depression towards the south in 
addition to that towai^ls the south-west, and would make us include 
the Kaggar inland basin in the Indus system. The Sotra or Hakra, 
the ancient river of the Indian desert, seems, however, to have once 
had its debouche in the Ran of Kachh,* and would therefore be still 
entitled to be considered separate. To the west the Ravi and the 
ChinAb run in lines almost parallel to the Satlaj, as well as the Jhilam, 
from the town of that name, until it takes a bend to the south to its 
junction with the Chinch. To the west, the water-parting of the 
Indus commences at Capo Monze on the Arabian Sea, and advances 
nearly northwards along the Hala mountains to the east of Sohmb, 
KahU, and Quettah (Kwatah). It thence continues in the same 
direction along the western Sulainmn range, also known as the 
Konak, and Kiib *Jadran range to the Safod-koh, at the head of 
the Knrram valley. Thence it follows the crest of the Safedkoh 
westwards to the hills north of Ghazni, where it separates the 
^southern affluents of the Kabul river from the waters of the small 
inland basin of lake AbistAda. Tlie direction is then continued north- 
westerly to the ridge separating the head-waters of the Argand-ab 
from those of the Kabul river, and again in the range that separates 
the waters of the Ilalmand basin from the most westerly affluents of 
the Kabul river, wlnmce a transverse ridge near the pass to B^miaii 
connects the line of water-parting with the Hindu-kush. For 300 
n)iles the line follows the Ilindu-kush to its junction with the great 
Tiighdamb&sh Painlr near the Baroghil pass. It then follows the 
Muztagh range,3 but cuts through it around by the K4rakoram 
pass to the north, so as to include the tributaries of the Shayok, and 
proceeds in a south-easterly direction by the Aling Gang-ri to its 
junction with the Gang-ri at Kailas, where a transverse ridge 
separates the head-waters of the Indus, the Brahmaputra, and the 
trans-Himillayan feeder of the Ganges system. The Indus has a 
length of 1,800 miles, and, according to Mr. Saunders, its basin has 
an area of 372,000 square miles. 


Cal i wi Notes on the lost river of the Indian desert, 

r 1 c ’ I- 1 j , Tce-mountain’ : a better name than KArakoram 

( black-gravel), which should Ijc restricted to the pass, 
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TlielTala mountains to the south of the Mula pass are l)otter known 
Subordinate sj'stems of Kliirthiir hills and as tlie Piihh hills, 

tlie Indus basin. (Jrainag^ them loses itself in tho 

plains before it can reach the Indus. The same may be said of the 
drainage through the Mnla and Bolan passes, and that by the Thai 
vall(‘y. To tho north, tlie Luni, Gomal, Kurram, and Kabul rivers, 
each possessing a perennial stream, have an easterly course more or less 
jiarallel to each other, and break through the range bordering tho 
right bank of the Indus by decfi and narrow' gorges wdiich form tho 
passes into the upper country. The Kabul river itself is the drainage 
channel for the very elevated country from the hills north of Ghazni 
to tho Baroghil pass north of Chitral, and from Naushera to the pass 
I(‘ading to Bamian, and thus forms a compact subordinate system 
well deserving of separate study. ^ The upper W'aters of the Jhilam 
drain the Tile and Kashmir valleys, and have a general direction 
between west and north to Muzaffarabad, where they unite, and, 
meeting a meridional ridge, take a bend southwards to the plains. 
The Ohinab, in th(» upper portion of its course known as the Chan- 
dra, has a similar direction betiveen west and north until it meets 
(he simi-s from the range which forms the water-parting between it 
and the Jhil.am, whence it seeks an outlet southwards towards the 
plains. The Ravi runs in a valley parallel to that of the Chinab 
and south of it until it niceis the outliers of the range that fonns 
the water-parting between it and the Chinab, w'hen it also turns 
suddenly southwards tow\ards the plains. Next comes the Bias, 
which has also a westerly direction until it meets the ridge between 
it and the llavi, wdien it takes a bend to the south through the outer 
hills. The upper course of the Satlaj has a similar westerly trend 
until it meets the great obstruction culminating in the Leo Porgyul 
peak, after which the direction is betw'een west and south until it 
enters the plains. A range runs betw'een the Satlaj and the southern 
branch of the Iadii» from the meridian of Tirthapuri by Gar, to 
wdiere it is joined by the ridge connecting it wdth Leo Porgyul, and 
thence into Rupshu to the north of the Tso Moriri lake, and consti- 
tutes the subordinate water-parting between tho Satlaj itself and the 

^ For interesting articles on the tract between the Arabian sea and the Gilgit 
river, by Mr. C. R. Markham, sec Proceedings B. G. 8., 1879 : the mountain passes 
on the Afglian frontier of Britisli India, p. 38 : the upper basin of the Kdbul river 
p. 110 : the basin of the Helmund, p. 191. • 
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Indus. Thus vre see that the great feeders of the Indus system 
from the west have a similar character, and that those from the east, 
from the Himalaya proper, have a general westerly direction, in the 
upper portions of their courses in the hills, until they turn south- 
wards towards the plains, where the direction is south-west to their 
junction with the Indus. 

Next we'have the Ganges Ixisin with its subordinate systems. 

To the north, the water-parting, as a rale, 
* follows the ghat-line of the Himalaya and 
■on the extreme west separates the sources of the J^ih-Ganga, one 
of the head-waters of the Bhagirathi, from the Ilop-gadh, an afllluont 
of the Satlaj. North of Kumaon, however, we have a phenomenon 
similar to that observed near the Karakoram^ pass, where the waters 
of the Shayok, Yarkand, and Kdrakash rivers have a common origin 
in that elevated plateau at no great disUnce from each other. We 
find that to the east of the Unta-dhura pass, north of Milam in 
Kumaon, the water-parting of the Ganges bsisin crosses to the north 
of the ghdt-lino to a place called Tara, wliere tlio sources of the 
8atlaj and the Karn41i lie close together, divided by an almost 
level plain, across which a man might walk from one river to tln^ 
other in an hour or two, without a vertical ascent or descent of 500 
feet, yet the waters of one stream seek the sea at Karachi, and of 
the other by Goalundo. Further east the water-parting is continued 
in tlie gh4t-line to the Arun river, which lias its sources to the north 
and forces for itself a way through the Him^aya to the plains. The 
water-parting then follows the eastern boundary of NepAI to the 
plains, where an intricate system of drainage is met with, throwing 
off feeders sometimes to the Brahmaputra and sometimes to the 
Ganges down to their junction at Goalundo. Following the line 
on the west from east longitude 79^ 11' and north latitude 25^ we 

Strange sight met our eyes, for we foimrl ^ ‘ 

the Dipeeng, which looLl like the top oUhe wotM J" 
as, we saw a few irregular flat-tonned i ^ in front of 

I had occasion to look back in the scattered about • ♦ 

fine snowy range of mountains met ^ route by which we had come. A 

course, this was a deceptive appearanc/ SUll continuous ; but, of 

crossing any pass.” was the MuztAirii passed through this chain without 

tant about 25 miles ahead and whilst the Kirakonun pass, dis- 

hiUocks a fact which S the^eUg 

parting does not always form a nart form a -water-parting, a wate* 

Kirakoram pass in his ‘Roof of She World? of the 
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find in the extreme north-west that the water-parting keeps to the 
crest of the range running along the left bank of the Baspa, an 
affluent of the Satlaj, and is continued by Hattu to the ridge on which 
Simla is built. Thence it proceeds southward, and then eastward 
along the right bank of the Giri to the junction of that stream with 
the Jumna near Mjghat. Here the water-parting turns southwards 
along the line separating the drainage area of the Kaggar system 
from that of the Jumna, and continuing along the Arvali range 
and the edge of the Malwa plateau, passes through the Jabalpur 
and Mandla districts, separating the sources of the Nerbudda. 
from those of tlie Son, and then along the range connecting the 
S4tpuras with the Rajmahdl hills to tlte plains, where it follows 
a course along the left bank of the Sabanreka to the sea. Mr. 
S^aunders has given the length of the main stream of the Gan- 
ges && 1,514 miles, and the area of its basin at 391,000 square 
miles. 

The Ganges basin, like that of the Indus, possesses several subor- 
8ubor(Unate systems of systems that may be called in their 

t^e Ganges basin. order from west to east, the Jumna-Ganges, 

Karnali, Gandak^ and Kosi systems. The alpine basin of tii© Jumna- 
Ganges system is bounded on the west by the well-defined range 
which descends from the Jamnotri group of peaks to the Satlaj river, 
and on the east by a similar ridge descending from the Nanda Devi 
group of peaks and separating the waters of the Pindar from those 
of tlic Hinmlayan Baiju. To the north, the gh4t-line separates it 
from the source of the Kam61i on the east, and the source of the 
Satlaj on the west. Although the upper waters of botli the Jumna 
and the Alaknanda, or principal source of the Ganges, have at first 
a westerly direction, they soon take a bend to the south, and form 
the main channels to which are directed their affluents from either 
side. It is remarkable that, with the exception of the E^mganga, 
which unites with the Ganges in the Farukhabad district, neither the 
Junuia nor the Ganges before their junction receives any consider- 
able affluent of Himalayan origin during its course through the 
plains. The western boundary of the alpine basin of the KamMi is 
marked by the ridge extending from the Nanda Devi group between 
the Pindar and 3arju rivers, already nt ticed. The eastern boundary 
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is formed by a similar ridge descending from tlie Dlianlagiri group 
of peaks. To the west the Sarju, eastern Ibimganga, Gori, and Kali 
enter the plains in one stream as the Sarda. Then lh(‘ Sweiaganga 
Karnali, and Bheri form the Kaninli, and further east wo have the 
Jhingrak or Rapti and its afttuents. All unite in the plains to form 
the Ghogra, which joins the Ganges to the south of the Ghazipur 
district. But this imitising law is hettiT ex(‘m})lifi(‘d in the alpine 
basin of the Gandak, which readies from the Dhaulagiri group 
to the Gosain-than group of peaks. have hero seven rivers 


named in order from west to (‘ast, ilie Barigar, Namyani, 8w(‘ti- 
gandaki, Marsyangdi, Daramdi, Burhiya-Gandaki, and TrisiVI- 
Gandaki. These arc called the seven Gandaki by tlie NepalesOj and 
unite their watoi-s at Tril>eni within the hills to form the Gandak 
river of the iilains. Here we have what Hodgson^ terms an admi- 
rably defined natural division lying between two great groups of 
peaks. In the same manner ns the Karnfili basin is bounded on the 
west by tlie spur descending from the Nanda-Devi group of peaks 
and on the cast by the ridge fro.n Iho Dhaulagiri group, so tl.o 
Barigar of tho Gandak system does not receive a single streamlet 
from the westward of the Dhaulagiri ridge., nor does tlie Trisiil df 
he same system receive any water fmin the cast of the rid-re 
descending from Gosain-thfm. a|,,i„e bash, of the Kosi lies 
between the Gosiim-tlmi, group and the Kanchiujinga group of peaks, 
and, like tho Gaiulak system, consists of seven rivers, »knivn as the 
seven Kosis. 'n.ese, namtal in their order from west to east arc tho 

Milamchi or Indrawati, the Bhotiva-TTn..: Tf i ^ ^ “b ‘W tho 

Ddd-Ko.,i, Arnn, and Tamm X: ’ ^7^7 

sources to the north of tho lino of si, , '*** 

plains, and the Tamor is aho said to haw r" " 

but all tho others rise on the • n *'''”‘^nivean atBnents, 

and nnite within the hills at Varlh kT! * T 

subordinate systems of the gIcI baJ f 

Characteriseil by a common orijn wiBi'intn ^ 

north by tho ghiitrlino and on f? i * i bounded on tho 

groups of culminating’ peaks wheLr^- t "” T**" wll-maikcd 

water-parting between snecesk o systems!^'''* 

XVU. a' ““ ““ J. A. S., llo„., XVIU, 761. , j&y 
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The Brahmaputra basin in its iull extent has not been explored, 


Rrahmaputra basin. 


but sufficient evidence has be(*n collected by 
recent travellers to show that from the wat(‘r- 


parting between the sources of tlie Brahmaputra and tlie Indus, the 
northern water-])arting of the former river continues in a range of 
lofty peaks on its left bank to tlie bend towards the south, by which 
it reaches the plains of India. This range has a direction south-east, 
and to the west of the 8l)th meridian is sufficiently distant from the 
Brahmaputra to allow of such affluents as the Chaclm and the Charta 
rivers. About the 8bth meridian, a line of peaks culminating in the 
Tiirgot La stretch in a north-easterly direction to the Glyakhfirina 
group of peaks, south-east of the Kyaring-cho or Kysiring lake, one 
of the sources of the Nak-chu-kha. The drainage of the southern 
slope of the range is sent by the Dumphu-chu into the Kynring lake, 
so that the northern water-parting of the Brahmaputra must hero 
approach much closer to the river and run in a south-easterly direc- 
tion. On the 8l)th meridian, it descends as low as the 30th parallel 
in the Shiang Lahu range, which appears to be connected with the 
great Nin jin-thangla range of snowy peaks to the south of the Jang 
Namcho or Tongri-Nor lake with a trend to the north-east, for it 
gives the head- waters of the Ki-chu or Lhasa river from its southern 
slo{)e, as well as other important streams further east, regarding 
which our information is still very imperfect. To the north-cast we 
find the Nak-chu-kha or Hota Sanpo, a large river that issues from 
the Chargut lake about north latitude 32® and cast longitude 80°, 
and flows eastward, having its drainage area on the soutli, boundctl 
by the water-parting between it and the Brahmaputra basin. Tin’s 
great river takes a bend to the south, and according to one of the 
Pandit explorers,' flows by Tsiamdo on the road from Lhasa to 
Bathang, and thence through Amdu to China, under the names 
lldchu and Konkong. These names would connect it with the Yang- 
tse, but if it flows by Tsiamdo it should^be one of the branches of the 
Lan-Tsang, the name of the upper portion of the Mekong or Kam- 
bodia river. Des Godins notes that the Nu-Tso or Lu-Tse is known 
as {he Ngen-kio in Tibet, a name which may perhaps be referred to 


> G. T. b. Rep., l873-7f>, p. r>3. 1\\q Athenmimol the 17th April, 1880, announces 
tlie arrival of Colonel Prejcvalsky at Nak-chu-kha, about twelve marches north of 
Lhiwa, and we sliall doubtless obtain some jolutiou of the problem connected 
with Hus nver from this great traveller. 
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, NAk-chu and it would then be the head-waters of the &lween, 
whilst others’ claim it as the soureo of the Irawadi. All that can, 
therefore, be said is that there is a great river in eastern 
between which and the Brahmaputra is an unexplored tract of 
country, and within it will be found the eastern water-parting of 
the Brahmaputra. So far as we may conjecture from the imperfect 
materials at our command, the ranK« that forms the northern water- 
parting of the Brahmaputra takes a sudden bend southwards 
between the 96th and 97th meridians along the right bank of the 
Lu-Tse. Thence one branch proceeds westwards in the Patkoi 
range, and another southwards, between the Irawadi and Salween. 
To the south, the water-parting follows the crest of the Patkoi 
range, and is continued westwards in the Manipur, Lush4i, and 
Chittagong hills, where it separates the southern affluents of 
the Brahmaputra from those of the Burmese systems. To the 
west, the water-jiarting is conterminous with that of the Ganges 
basin. Mr. Saunders (estimates the course of the Brahmaputra 
at 1,800 miles, and the area of its basin at 361,000 square 


miles. 

Following the systems that carry off the drainage from the south- 
SuMimte ot cru slopes of the HinuUaya and join the Brah- 

the Brahmaputra basin. maputm in its course through the plains, we 
trace much the same regularity found in the subordinate systems of 
the Ganges basin further west. The Tfsta system of Sikkim is 
bounded oh the west by a ridge descending from the Kanchinjinga 
group of peaks, and on the east by a similar ridge from the ChumalAri 
group that also forms the eastern boundary of Sikkim. The alpine 
rivers of this system in order from west to east are the Bkn Ranjft, 
Katong, Lachen, Lachung, and Rang-chu, and all unite within the 
hills above Kalingpong to the east of Darjiling. The alpine 
of the Tarsa-Gaugadhar system extends from the Chumaldri group 
on the west to the ridge descending some fifteen miles east of the 
dbth meridian in the 28th parallel, and which separates the waters 
of the affluents of the Tarsa from those of the Man4s system; The 
rivera of this alpine basin from west to oast are the Ammo, Dor, 
Par, Wang, Ma, Pachu, and Tanchu, which unite within the hills 
to form the Tarsa and the Gangadhar tributaries of the Brahmaputra* 
Further east comes the Mauas system, of which the western water** 
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parting is conterminous with that of the Tarsa-Gangadhar system. 
On the east, it is bounded by a ridge descending from the group of 
snowy peaks to the west of the Karkang pass crossed by the Pandit 
on the Tdw4ng route in 1873, and for its alpine feeders has the 
Mati, Mauds, Kuru, Lhopra, and Tdwang streams, which apparently 
also unite within the verge of the mountains to form the Manas. 
Eastwards lies the Subansiri system between the Mands and the 
Dihong. The Sikang-chu, which rises to the south of the Karkang 
pass, probably forms one of its sources, but the remainder lie within 
the wild country of the Abors and have not yet been explored. The 
southern affluents of the Brahmaputra during its course through 
the valley of Asdm are not so important, and may be divided into 
two classes— those which carry the drainage of the northern slope 
of the hills inhabited by the Singpho, Aror, and Mga tribes, 
and fall directly into the Brahmaputra, and those which carry 
the drainage of the northern slope of the hills of the Lushdi 
country and hill Tipura and of the southern slopes of the Jaintiya, 
Khasiya, and Giro hills to the Megna, which joins the Brahma- 
putra below Dakka. To the former class belong the Dihing, 
Digung, Southern Dhansiri, and Kopili, and to the latter the 
Barak, Sdrma, and Dhani.^ To the extreme east of the Asam 
valley is a snowy range from which issues the Lohit or Brahmakund 
river that gives its name to the Brahmaputra ; but geographers 
have applied the same nahie to the great river flowing by Lhasa, 
and which the best authorities identify with the Dihong that 
joins the Lohit in the upper valley of Asdm. The more general 
name of the Brahmaputra, in the upper portion of its course, 
seems to be ‘ Tsanpo ’ or ‘ Sanpo,’ meaning ‘ Ihe river * or ‘ the 
great river,* used like ^ Ganga ’ in the plains and * ICiang ’ in 
C||pa. In Asdm, the nanae varies with the tribe inhabiting its 
banks or those of its tributaries, so that the designation ^Brahma- 
putra,’ to express the entire course of the river from its source to 
the north of Kumaon to its junction with the Ganges, must be 
c.onsidered convenient device of geographers, and not a term 
based onvreceived usage. Wo have seen that at its junction with 

^ Any further discussion of the systSms of the As^ valley would be out of 
place here; they are sufficiently described in the Asim Gazetteer, to which the reader 
ui search of further infbmation on this subject is referred. < 
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tho Lollit, tljo Bralininpiih’a is callod tlio Diliong.' East of thifi 
junction, tbo Lohit receives a tributary from the nortli, calliHl the 
Dibong, anti on tlie south another called the Dihing, atid again 
one called the Disiing. Miieli confusion has Yesnlted in Asuin 
geograpliy from not remembering that all these names refer to 
different rivers.® 


W(5 have already notic<*d the division of Tibet into the eastern, 
W(\stern, and central provinces. It is called 
Si-tsang by tlie Chinese, and is also known 
under the names Tu-pu and Mu-tu, or Upper and Lower Tibet. From 
the acconnts of the east<*rn [)rovince in the writings of Kla jn-oth, Hue, 
Blakeston, Cooper, Des Godins, and Gill, we may assume that the 
drainage to the east ol‘ the IHith meridian has a southerly direction, 
and that the general conditions resemble much those furth(?r w'ost. 
Pengsban on the Yang-tse in westei Bz-chuen is 1,500 feet sdwve 
the level ot the sea. At Ching-tn, some sevemty miles due north of 
Pengsban, Coop(‘r, in March, found Ihe fields in the neighbourhood 
occupied by luxuriant or()i)s of wheal, harhy, sugarcane, and opium, 
the latt('r of wliich demands a climak^ similar to that of the plains 
below the Kumaon Himalaya. The same traveller crossed l\m 
Yalung and Ki.islia branches of the Yang-tse between Cbingtu and 
Hatbang, and beyond Tatsien-lii entered Eastern Tibet, where yaks 
nro used in the carrying trade and a more alpine climate is met with. 

J utJiang on the west has much the same position with respect to tho 
elevated highland to the north that Chingtn has on the cast, but lies 
a degree of latitude more to the south than Chingtu ; so that fnun 

fom f}.e plams of Chma seems to take a north-easterly direction, 
me feedem of the Yang-tse .mid other rivem find their way through 

further west. Between the Ya„g-tse and the Dihong, we hare fw! 

Oodwin-kuaten «™ b * 

Aiisiist. IftTfi ! hiif if wiyocttte for the Subansin : p n a 


oawin-Auaten was the principal mWitrCii . ^ 

ngn8t,1876i but the roieaS nf mf?? 5?/ the Sabansiri; Progs. B. 0. S 
srhaps show tliat tho. Dihmg is thc*™f by Lientenant Harmail 

lad it Mes beyond 

ibansin. The most recent 1^'"® ® ‘“'V® water-shed for tho 


Subansiri, The S ^^e wKr^ Z 

&nj» is Mr. R, fJordon. in^relatomte™^^!."? «‘T of 

rhe first voinme is illustrated with hvdrmn-fni.i yT* ' * ^^amddu 


nomenclature ill J.a.8,bS! 
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groat rivors, tho Lan-tsang identifiod with the Mekong or river of 
Kainhodia, and the Lu-tse or upper course <d‘ the Salween. Father 
Dos Godins informs ns that the Mekong has its origin in al)out 33® 
to 34® north latitude in the mountains south of Koko-Nor, and the 
Lu-tse furtlier west is known as the Ngen-kio in Tihcit ; but whether 
this name is to regraded as one with the Nak-chu-kha of the 
I’andit explorer is left to future travclh‘rs to decide. 

Turning now to the upper portions of central and w^estern Tibet, 
w«^ find from tlie Pandit explorations that tlu^ drainage to tlie north 
oi’ tlie northern wat(‘r-parting of tlie upper portions of both the 
Indus and tlie Drahmaputra flows into a number of lakes. East of 
the 34tli iiK'ridiaii, these Iak(‘s appear to he connected the one with 
the otliei*, and evimtually with the great river Nak-chu-kha, which 
lias an ('asterly din'ction in th(» upp(‘r part of its course and finds a 
southern outlet in oik' of the great rivers to the east of tlie Dihong. 
From th(^ Pangong lak(^ on the W(*st to the Lonkor Cho between tin? 
83nl and 841h lumhiians on the east, the drainage is collected in a 
seihjs of de[)ressions without any outlet, each of Avhich is the centre 
of a subordinate minor system of its ow'ii. We do not know of 
any considc'rahle str(‘am proceeding northwards or westwards from 
this tract. This lakosystmn is a characteristic feature of the 
orography of north-wc'stern Tilx't. The wat(a*s of those Jakes are 
ginierally brackish and the .margins exhibit expanses of salt-marsh. 
Streams of fresh water are tbnnd, hut in their course towards the 
lakes these rajiidly l)(‘come brackisli, and in the end little influence 
the quality of tho lake-water itself. Aec<;rding to the I’andit, the 
country to the noi-th of Garge and Ghirchethol is a greet uninhabited 
]»lain.^ It was formerly customary to travel in a noi-th-north-westerly 
direction from Thok Danrakpa^ for some twenty days to the range 
overlooking the Gobi ])lain in which the commercial entrepot Mri 
lliAru lay.® A two months’ journey from Thok Dannikpa to the 

* Called Jung PhAyil Puyil, meaning literally “ the desert country in wliieh the 
ftiiher and son have wandered,” from a ti^vditioii that two men had entered it and 
died there from want rrf water. G. T. S. Hep., 1 873-75, j). 55. * In about 85® 8 ' 

east longitude, and 32® V noilh latitude. * 'I’l-ottcr suggests that NAri ThAru 

occupies a position at the foot of t he nortlicm Iwundary ridge of the Tibetan plateau, 
similar to that held by Poln and SorghAk, and that the stream passing NAri ThAru 
may be the same that iiasscs by Charchand. Prejevalsky (p. 76) says that Chareheii 
is situate about 200 miles to tho south-west of Chargnlik on a river of the same 
name. Hence it is a ten days’ journey to the u.'isis of Nai (9(X) houses), and three 
days further to Kiria. Tho position and distance of Nai would suit the Pandit’s 
description of NAri ThAru. * 
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tains were seen and no streams were crossed. Drinking-watei was 
-^fetained from a number of fresh-water lakes mo&tly dependent on 
the rainfall for their supply. From these reports we learn that 
northern Tibet is a plateau of great elevation without inhabitants 
and possessed of few streams. 

As we approach the wCbSt, the boundary ranges that support the 
Tibetan plateau between them on the north 
and south gradually incline towards each 
other, so that westwards of the Pangong lake they are little more 
than fifty miles apart.^ Here we find the water-parting of the Indus 
and Lob-Nor systems in the elevated Lipsang plain, which attains a 
height of 18,000 feet above the level of the sea near the Karakoram 
pass (18,550 feet). From the Karakoram pass on the north flows 
a feeder of the Yarkand river, and from ilu? oast, an affluent of tho 
K&rakash river, botli of which belong to tlie Lob-Nor system. On 
the south-east, only eleven miles from the pas's, the Daulat-beguldi 
encamping ground is close to one of the feeders of the Nubm branch 
of the Shayok river that belongs to the Indus system. In one case 
the waters lose themselves in the Gobi desert, and in the other they 
reach tho Indian Ocean at Kai’jichi. If the statements of Kostenko 
and Severtsof be accepted, we have here in the west an analogue of 
the arrangement that has been described as characteristic of all the 
river-systems along the southern fiico of tlio Himalaya between tho 
Jumna and the Brahmaputra. Tlie alpine basin of the Yamanyar 
lies between two great groups of peaks, some thii-ty miles apart. 
On the south-east of the Yainanpir is the Tagharma group, 
of which tho Muzttigli-Ata^ peak attains an elevation of 25,350 
feet above tho level of the sea. On tho north-west there is a 
similar group, of which the Tash-balik peak reaches an elevation of 
22,500 teet. The lamanyar collects its waters in an elevated valley 

.some ten or twelve days’ journey beyond the bonlerf 
Bu^r^?e8ts that Karka lies between tlie. r country. Ti-otter 

vnWi the Anj-si of Uspenski : but botli of these i ^ 
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between ,tIi^:^oupfii and the. .^ter-parting range on the west, 
which is yariousJy as th^' Kgharma plain or plain of the 

Kichik Kara-kuL* The groups themselves are in advance of the 
water-parting ran^. and are connected with it by transvei’se ridges. 
That on the south: connects the Muztigh-Ata group near the Kok 
Mainak pass with the water-parting range, w'est of the Neza-iash 
pass, while that on the north has not yet been accurately defined. 
Spurs from the groups descend northwards towards the plains and 
elfoctually divide the waters of the Yamanyai’ from those of the 
Kashg6r-darya on the west and from tluxso of the Yarkand river on 
tlie east. It has generally been supposed® that these tw^o groups of 
peaks belonged to a great meridional range ; but Severtsof^ who has 
had recently exceptional means for obtaining an accurate estimate 
of its character, distinctly states tliiit these two peaks were sup- 
posed to be connected by a continuous range, while the real fact is 
that e^ch is respectively the highest point of separate small high 
mountain knots (dipped w'ith eternal snow.” We have, therefore, in 
tlio w'ost .ulso an apparent snowy chain of mountains as seen from 
the plains, but which on closer examination resolves itself into 
groups of snowy peaks in advance of the water-parting range from 
wdiich they are divided by an elevated valley. This valley gives 
rise to a river that makes a way for itself between the boundary 
groups to the plains below, wdiile the groups themselves are con- 
iK^cted by transverse ridges wdth the line of water-parting. A 
ridge from Muztrtgh-Ata to Yangi Hissar separates the drainage of 
the northern slope from that of the Kinkol river on the east, and a 
second ridge follow^s at some disttince the left bank of the 
Yamanyar which shortly after its issue from the mountains is ab- 
sorbed in artificial branches or canals for irrigation [uirposes. Tlie 
whole system is a remarkable illustration of Hodgson’s formula for 
the river-systems of the eastern Himalaya. 

The alpine affluents of the Yarkand river known as the Sarikol 
and Zarafshdn rivers also illustrate the unit- 
ising principle observed elsewhere. They 

* Lesser Ktlra-kul or ‘ blnok lake,’ “ The two gionps form a part of 

.Hayward’s meridional Kizil-Art range, the existenee of which was supported 
by Shaw and Trotter and denied by Fedchenko, who considered the phenomenon 
described by Hayward as merely representing the terminal butt ends of parallel 
ranges belonging to the Pdmir plateau. Kostenko, however, maintaine(i it to be a 
great mountain range. Views of the Muztagh-Ata peak and the Karikol valley arc- 
given by Gordon in ‘ Koof of the World,’ 
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are separated from oacli by tlic Kandsir range, wlneli descends 
in a north-easterly direction from tlie water-parting range to the 
south, and terminates wIuto the 8arikol and /arafslian unite their 
waters within tlie outer rang(? of hills to the north. Tlie Oxus sys- 
tem furt])er gives an example ofanotlu*!’ of the eJiaraeteristic features 
of the nimalayan riv(T-.sy. stems. TIh' water-parting follows the line 
ol the Hindu Kushlroin (he pass near IVunian to tiie Raroghil pass, 
audthenc(j follows tlKvIVnnir range to (lie greater K:ira-kul. The 
height ol the W'at(*r-partingon the ikirogliil plain lias l)('(*nestijnated by 
Captain ljid<ln]ph atal/ont 12,()()() fr-el. The Mnllali states that in 


traversing it tor a distance ol live miles tlaav Avas no appreciable 
rise or fall, and fnrliier it is said that from a point one-and-a-liaif 
Julies short of the crest, th(‘ ditferemr in Imigl.t did not aj.pear to 
1)0 i.ioro tliiin hvo liniKlro<l lo,.!. Tlio Hiirha.l hoad of tlio Panjah 
Imtiicli of flic Oxus is not moro than two miles ilislaiit IVoin tlio 
Ooz-knl or Oi-knl, the lonjrost sonroo ol' llio Aksn Innndi oi' (ho 
«u«e river known as (ho Mnr«h»l,. The prinoipal soni-co of tin, 
wosh-m head of the Panjah hmnoh of the Oxns in AVoiaPs Viotoria 
lake IS hut twelve nnlos distant from (ho wator-partin« hotweon it 
and a,m(her hmnoh of the Aksn. S„ littj, .rt; ' 

marked by any , ../mod physical f,,,(nro that it was onll „fti^ 

ritr t " “ 

difference in porpendioi.lar Jioi^rht (hat dotormiiics 'tl ’ 1 “ 

between the Sathij and Karimli and la-tweon the Niihr, I 

Shayok and the Karakash, so that where rivi rs if, . 

these elevated ar,-as it may ho «e„e,nJly stated tint • r*'! 

in the surface, snelias it is not possible to deli.,e',te\m^ '"'••fabty 

map, is sufficient to determine the con, -so of "'ll'i'wy 

that have a very remote dchouche one from (1, ''"tf'' 

The terms trongb, channel, basin arc in sad, ca ' 'ft I 

Nor are the bo.,„di„K ™,ges in those I “ 

anch welWefind chLmti as meS /T" 

Rlmir is divided from the Alichdr Pti,„i. on fWst’ 

Wga„„vem«edevatio„.ron,y,OOOfectnhov:::;d 
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Victoria lake, and from the little P»imir by a similar range averag- 
ing about 2,000 feet above the same level. The direction of the 
rivers depends, therefore, on the influence of mucli less relatively 
important masses of matter than are to be found at lower levels. 
The slight difference in level that determines tln^ course of the 
head-streams of the Karakash and Yarkand rivei’s on the Dip- 
sang plains, is sufficient to divert the former Irom their normal 
direction and drive them directly against tln^ Kikmi-Iuii range, 
where, finding a fault in the wjill, they work their wjjy through 
towards the plains. The influence of the law of gravity and tlie me- 
chanical and (diemical changes WTOught by water are the sufficient 
causes for every form of river channel that is met with, and it is 
to their ceaseless action that even the stupendous gorges of the 
Indus, the {Satlaj, and the Brahmaputra, are du(‘. 

Having concluded our review of the ri\'(‘r-l)asins and their 
ndations to each olher, we shall now pro- 
c-c,l to exan.i«o tl.o .lilleront parts of tl.c 
area under our consideration. The gn'at plain of Hindusiiin 
whicli first claims our notice is a vast flat extending with an 
ahnost unbroken surface along the foot of the Himalayan slope from 
th<^ u]>per Indus to the Bay of Bengal. Its tJiroction is from north- 
west to south-east over a distance of nearly 1,500 mil(\s, and having 
an ar(*a, including its western hninch along the Indus and its eastern 
prolongation into Astiin, of about 500,(M)0 squan^ miles. On the 

, , , . west it has its great(‘st doveloi)ment strotch- 

Indns plain. . 

ing along the Indus from tln^ foot of tlio 

mountains to the sea, from north-east to south-east for a length of 
750 miles. Its breadth from the Arvali hills to those west of the 
Indus is about 400 miles. The Arvali hills run in a north-easterly 
direction from the peninsula of Kathiawar until they lose tliemselv(‘s 
in the plain near Dehli. From this point they run in a south-east- 
erly direction connecting with the Vindhyas, and in both cases con- 
stitute the abutments of the elevated plateau of Central India. They 
thus form two sides of a triangle with its apex towards the north, 
where it separates the Indus plain from that of the Ganges. The 
general slope of the Indus plain is south-west, with, as we have seen, 
a slight depression towards the south, until the influence of the north- 
ern slope of the Arvalis is felt, when it gradually rises again. Taking 
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a line along the Indus, ^ we have Seliwan, 117 feet above the level of 
the sea ; Shikarpur, 199 feet ; Dehm Ghazi Kb^ 395 feet ; Segra, 
on the eastern bank of the Indus, opposite Dehra Ismail Khun, 606 
feet; and Khairabad, opposite KalAbagh, 750 feet. Following the 
32nd parallel from west to east, we have Saudi on the left bank of 
the Indus, 629 feet al)Ove the level of the sea ; Lodri, on the left 
bank of the ChuiAb, 657 feet ; and Kanahis, on the left bank of the 
B4vi, 796 feet : further east, we enter the hills. Following the 
30th parallel we find Mare on the 71st iiK'ridian, with an elevation 
of 386 feet ; Niir Shah on tlu^ 73rd meridian, 482 feet ; and Pakka 


Sariiwa, on tiio 75tli iiiPridiaii, «<)« lert. The perfect uniformity of 
ibe surface is broken in the north-ircst by the small table-land be- 
tween the Indus and the Jliilam, of wliicii the salt range^ forms tbo 
abutment. These hills at tlie Sakesir station of the survey in the 
Jhilam district rise te a height of d.DW feet above the level of the 
sea. They extend from Klmirakid on tlie Indus to tho Jhilam op- 
posite Chilianwkla, and thence those forming the eastern flank of the 
table-land as well as a subsidiary range to the east of the Jhilam turn 
abruptly north-east and connect with the enter ranges of the Himi- 
%a near Bin, iibar (1,200 feet). The table-land itself is seldom 
more than two or three hundred feet above the general level of the 
plain, and presents .an undulating though tolenibly even surface hi- 

thTu~. ‘-fo tbeo 


Tim Indus plain along the foot of the hills is sufliciently waternl,. 
Indian desert. the east and south at any distance 

scale is only possible wZ t"Inty“SZn T 
artificial irrigation. The latter fmet L i ' 

desert stretches through BImtiiina, BikaZ'Z 
Sind. Tradition tells m thit in f a- ^ ^ into 

i"“W l>J pmFir™ .»! l«»u md 

states that “there is nothinir in L* f i ^ I’ecent writer* 

f <7 *) »» t "r 

s™ I. w. « ‘"J’X,?; 

E. J.|>. 
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lapse of ages, from changes in the lower Himalayan range, as well 
aa from the destruction of forests and increase of irrigation. There 
is no doubt also a tendency to the obliteration of the lower part of 
their course ; partly by the drift of sand and dust from the desert; 
and partly by the deposit of the silt brought down by the streams 
themselves, owing to the absence of the great river by which it 
would have been carried off to the sea.” Between the Sarasvati 
and the Satlaj are a series of broad channels, most of them a mile in 
width, of which those to the west appear to terminate in the valley of 
the Satlaj, while those to the east, which are also the more ancient, 
leiid to the channel of the lost river Hakra or Sotra.^ The Kaggar 
now runs in an old bed of the Satlaj and was formerly an affluent 
of that river. The change may have taken place owing to some 
great cataclysm^ which formed a new bed for the river and left the 
old one for its tributaries on the east, and there is much to be said 
in favour of the identification of the Sotra channel with this old bed. 
At the present day the water-level in wells in this tract is excessively 
low, being often so deep as three hundred foot from the surface. As 
the water when procured is often brackisli, it is a matter of wonder 
that people are found to inhabit this country which long ago receiv- 
ed the name of Marusthali, ^ the region of death.’ 

The Gangetic plain extends from the dcbouche of the Jumna 

_ . fi’om the hills to the head of the deltfi of the 

Gangetic plain. 

Ganges, and lies between the great bend of 

the Him&layaand the north-eastern slope of the table-land of Central 

India, which here has a general elevation of about one thousand feet 

above the plain. The breadth of the plain varies from about two 

hundred miles at Agra to about one hundred miles at Rdjmah^l. 

The direction is to the south-east, but to the east of the Ganges the 

courses of the rivers exhibit more southing. A general idea of the 

fall in height along the course of the Ganges may be obtained from 

the following figures: Sahdranpur, 903 feet above the level of the 

sea ; Meenit, 735 feet ; Aligarh, 610 feet ; Agra, 516 feet ; Cawn- 

pore, 517 feet; Allahabad, 315 feet ; Benares, 255 feet ; Patna, 174 

feet ; Bhogalpur, 159 feet; and Bardwdn, 97 feet.® Cross sections 

* Said to have dried up in the Ihirteenth century. *Like that of 1762, 

when, according to General Cunningham, the river was dammed up by a landslip in 
the hills and rose some four hundred feet bcforojithe barrier gave way. A similar 
cataclysm occurred on the Indus. * From G. T. S. tables. 
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kIkiw little .litTerenco in heif(lit at any iioint. Bhat|mra, below 
Mohan, at the enti-iineo to the princi|.al pass into the Debra Diin, is 
5)54 feet above the level of the sea. Following eastwards the line 
along the foot of the hills, we have flardwar, 1,016; Najibabad 
860; Barhapura, 1)10 ; Kishipnr, 750; Bilahri, 760 ; Sigauli in 
ttorakhpur, 300 ; Madanpnr in Tirhnt, 230; and Ainna, 248 feet.* 
Noting ihoso figures on any goofi map and following the course 
of the riv<M*s, a siifiiciently correct idea of tho general slope of 
the Gang(‘tic plain will he ohhiimHl. At tlui termination of tho 
hills near Jhijmahal, tho plain once more expands largely to the 
south ami again presents an unint(Triiptod surtace from the moun- 
tains to the sea. The h'ligth of this S(‘ctioii is about miles, 
and its hreadth from Ihijniahal to the llrahmapiitra about 150 
miles, but increasing to about oOO miles along tho coast at tho 
head of the Bay of Bengal. The height varies from 100 feet, tho 
level of the river Mahaiiadi at Mulda,^ to 75 feet at Jolinghi, the 
head of the Hugh hrancli of the Gauge's,^ and 31 feet at Chinsurah. 
Tho Howrah station bench-mark is hut 18’2 feet above the level of 
the sea.^ llicso portions ot* the great plain, often though not very 
appropriately called the valley of the Ganges, are intersected by tho 
countless tributaries of tluit river and are under the full influence of 
tJjo periodical rains. Th{*y therefore, as miglit bo expe(?tcd, com- 
prise the richest, the most populous, and the most civilised districts 
of India, and in these respects tbrm a striking contrast to the west- 
ern parts along the Indus which are doomed to perpetual sterility, 
not from any natural deficiency in the quality of the soil, but only 
from the great aridity of the climate. This han-enness is no doubt, 
in a great measure, due to the relative position of the Indus plain 
to the higher ground around it and to the prevailing winds ; matters 
which, at first sight, appear to be of little importance, but which 
are the efficient causes of tho extremely dry climate that it possesses. 
Fluviatile action in erosion and deposition, productive of tlie allu- 
vion and diluvium, tenns so well known in tho settlement records of 
these provinces, has clearly directed the course of the rivers in the 
great Gangetic plain. Mr. Fergusson, in an article quoted by the 
authors* of the 'Manual of the Geology of India,’ shows that the 

’Fint five from Webb and Siganli from Kirkpatrick. ’Hooker 

» Ptinwp, * 0. T. S., 62 : ill sc. VIH., 1866. • Pp. 106, 4i2. 
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rivers of the (ranges delta oscillate in eurves, the extent of wliiiJi 
is directly proportional to the cpiantity of water flowing down tlndr 
channels. Thus, the oscillations of the (ranges between Mungir and 
Hajmahal average 14 miles, and between Allahabad and (ylninar, 
only 3*7 miles in length. Further, when a great river runs tlirongb 
a low country, its course is considerably stayed by tho sluggish 
expanses of stationary water geiiendly termed in Bengal, and it 
is thus coinpell(Hl to dtJposit its silt along its banks. Hence arises 
the phenomenon of a river passing through a country between 
banks that are higher than the adjacent alluvial flats, and the gra,- 
(bial increase of the banks until the stream makes its way through 
them to some lower level. Mr. Fergusson estimates that when tin* 
slope of a river bed falls to less than six inches in a mile, a denuding 
river will be converted into a depositing river, and as the deposit 
coniiiiences at the bottom of the slope, the change proceeds up- 
stream. Moreov('r, since the (langes receives its more considi'r- 
able athuents from the north, the left bank gradually inen^ases 
and drives the main stream more and more towards the table-land 
of Central India, ami makes tho point of contluenco of its afttuonts 
(jontinually move upwards. This tendency is well mark(‘d in 
the Jumna in the Mainpuri district, where tho old silted-up bed is 
locally known as the bluufmt} Jn tho Tarsii below Kumaon the same 
law prevails, and streams that in the u[>per portion of their course are 
denuding rivers in the lower portion where the cluick in slo[)(i 
occurs deposit tlnfir silt, form jlnls, and continually change their 
courses like the rivers of the Gangetic delta. 

The Asiim valley forms a narrow prolongation of the eastern 

extremity of the plain, i)art{iking moiv*, 
Asam valley. \ . r • I • II 

however, ot the nature of a siin|>Ie n V(>r vall(‘y 

liable to annual floods. It has a length of about 300 mil(‘s with a 
breadth of thidy to forty miles, widening at its junction with the 

* Gaz. TV., 478. Tho old hod in Salilranpur is called the Jhidlii Jumna. — Ihid^ 
11., 140. Remain;} have been found in tho Jiunna alluvion near Allahabad. — J. A. S., 
Ren., 111., 1102, 62t) ; 1 V., 2t)2, &o. Wilfonl also notices the discovery of bones of 
men and anfuialft in the Ganj^es alluvion near Henares about a furlouj' from its 
present bed at ninety-five feet fmm tho surface and thirly feet below the level ui' 
the present bed. He says tho human bones were entire, but those of quadiupeda 
were broken and bore evident marks of their liavinjf been cut with a sharp insfru- 
inoni He fotind no marine de|)OsitH at over 105 feet when the water-bcariiijf strata 
was rooehed. — As. Res., VIIl., 204, He has also noticed the fact that the j)oint of 
jvinction of the Kosi witli the Ganges had moved up from Nawabganj op])osite Raj* 
Diabti} some Iweuty-iive miles. * 
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Gangctic delta. It is sliut in on all sides, exc(?pt the west, by 
mountiiins. The cliaractcristic of a sudtlen and tobil change along 
a definite line at the foot of the moniihiins from a broken hilly sur- 
face to an absolute flat, which holds good throughout the other parts 
of the plain, here no longer prevails. We frequently see small iso- 
lated hills stiinding out like islands from the general level surface, a 
phenomenon observable on a smaller scale where the Vindhyan range 
mingles with the plain. From Sadiya, which is 410 feet above 
the level of the sea, the fall is gentle to (xauhati, which is placed at 
163 feet, and Goalpfira, which is 150 feet.‘ Taking a line along the 
foot of the hills, we have Titaliya, 330 fec^t ; lbijli.-it at the foot of tlie 
hills near Buxa, 220 fi^ot ; and the station at the loot of the hills 
below DiwAngiri, 670 feet : figures^ which show a more sudden 


descent than those at similar positions under the western Himalayii. 

We shall now return to the plain b(^tween the Jumna and tluj 
niore particularly to that [)art 
whicli lies immediately below the foot of the 
Kumaon hills. We find tliere a narrow belt of country usually 
covered with forest and remarkable for the entire absence of water, a 
phenomenon eminently characteristic of this tract. The great rivJrs 
preserve their cours(; with some diminution in their volume, but all 
the minor streams that liave their origin in the lower hills on enter- 
ing this belt soon lose themselves in the shingly deposit that consti- 
tutes the substratum. In time of flood, however, tiiey often preserve 
a visible stream throughout their course, Imt this appearance lasts 
only so long as the cause exists. This belt of watcsrless forestland 
IS called the Bliab.-ir or nkhar hhnml (waterless forest) under 
Kumaon, and has a brea<lth of from five to fifteen miles. ThouW, 
no stream or spring exists, the Bhubar is dollied wilh a maernificent 
forest finding it, nourishment in the few feet of alluvia? matter 
that r(,sts on the boulder and shingle deposit bolow.s To* the 

we, 

ctilitloa ‘'I’lie Hitn&laya iu Kumaon and Harhwir ])v 

Cal. Kev. No. 35. Stewart notes that he 1 no < Li 

breadth of tlic tract known as Uhibar and T.arai to the c- st nf « i I ‘ 

mentions expressly that there it ran-msfi-om 8 to 12 rnMno^- ^ S' hlum, but Jfooher 

and l[olfrncister coincide in makiii.^l/brodtlL 

niiltw, and between the Siirdn and Ram‘mn.m it raiK^rfiL, 

to 6 o,- 7 mite abreast of OarlMV:»a«d dteppearial i,, Ib^west 
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shii^li oi' niuiliJir, the character of the comitry changes into a 
.swainji devoid of trees and intersected by sluggish str(‘!iins that vise 
from unliealtliy morasses. This tract is 
included with the Bhabar betvv(Uin the 
(hingtis and the Plnka under file general tinan han or jungle. 
East of the Pliika under Kumaoii, where it apparently attains its 
maximum breadth, it is known as the Tanii, and under Nejnil as 
the Taryuiii, with some specific addition as Morang, &o. It li(‘s 
ladween the forest belt and the cultivated plains, with an av(u-Mg(! 
bn^adth of about ton miles under Kumaon, though varying mueh 
in dilferent parts. Thus we have between the plains pro])i‘r 
und(T Kumaon and the foot of the hills tw-o distinct belts of 
country, each about ten to fifteen miles broad, knowm as the 
Tarai and the Bhabar. The Tarai is charactorisiul by the presence 
of reeds and grasses slunving the marshy nature of the ground. 
The streams cjirry off only a portion of the siiiierfluous moisture 
and sluggishly run in tortuous channels, doubling back con- 
stantly in their course. The soil consists of moist alluvial mat- 
ter without a sign of rock cither in fragments or in site. In the 
Bhabar, on the other hand, no water rises from the ground. Through- 
out its whole extent not a single spring nor any water can be seen, 
except occiusionally where one of the larger rivers takes its course. 
In the rainy season alone torrents cut into the ground, and the chan- 
nels thus formed exhibit eharacti^ristic sections of this romarkablc 
tract. We then find that there is but a thin covering of alluvial soil 
on a vast dry bed of boulders and of shingle, through wdiich all rain 
that falls sinks rapidly, and which absorbs in the sumo way all th(3 
minor streams of the outer ranges. Instead of reeds and grass(‘s, 
vfd have hero all tluj magnificenco usually attributed to orituital 
forest scenery. Gigantic huliltis (Adlm conU/olia) and k/iairs 
( Aeaxm catechu) rear their heads above a tangled undcugrowth of 
cret^pers and thorn-bushes which present a barrier to progr(\ss tliat 
an elephant alone can surmount. Towards tlie hills wo find the ml'^ 
( Shorea robusta), and in Kobi great groves of mangoes, while potclu'S 
of cultivation appear wherever irrig.ation is practicable. For this 

’ThoMZU'the characteristic tree of the upper Rhjlbar wherever it is fouurl. 
notes tliat constant observation has eTinbled the people of the Tai-ai to dis- 
liMjLVnish the [nincipal belts of the Bbdbar from the trees that grew in each. The 
highest is the Afd/ level, the next is the Mair level, ^nd the lowest is the 
bevijia aim) level. 
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purpose, th(‘ streams of the lower lulls are turned into artilieial eiian- 
nels before tliev reaeli the sliiugle deposit, and even tlio lakes in the 
lower hills are danimed up to retain a siifiittient .su|)ply of water for 
the Bhiibar. West of the Kosi, however, there is little cultivation 
or irrigation, and the l^hubar there almost r(‘mains untouched l)y 
the plough. The actual slope of the ground between the Tarui and 
the foot of the hills is considerable, though not ajvparent to the tra- 
veller, except when he observes th(‘ rapidity of the current in the irri- 
gation channels that line the road by which the Bhabar is crossed. 


Before entering into more detail regarding the Bhabarand Tarai, 
there is yet a third f(‘atnr(^ characteristic of 
the tract below the Himalaya that must 1)0 
noticed hero as intimately connected with the other two, and this is 
the line of hills called the Sivvalik' or sub- Himalayan, lliese will 
be well known to paleontologists in connection with the rich col- 


lection of fossil niaiumalian bones discovered in them by Dr. Fal- 
coner and Colonel Cautley. As a nih*, they app(‘ar to rise {ibru|)tly 
and without any intermediate undulating slopes from the appanmi.ly 
level surface of the flat country below to Insights varying from a few 
hundred to tlin'c or four thousand fe(‘t. They are composed of sand- 
stones and conglonuu-ates, and the dip of the strata is usually towards 
the genemi mass of the mountains at a low angle. Tlie form of dis- 
turbance of the strata is very regular, producing broad normal anti- 
clinal flexures, the axis-plane sloping towards the mountains. To- 
wards the plains the slope lias been weathered out, so that plains- 
wards the Siwaliks exhibit a steep face from which rise the highest 
summits of the range, while a long gentle declivity slopes inwards 
and forms a longitudinal shallow valley by meeting the foot of the 
next line of hills. The latter, as a rule, run on a line pamllel to tho 
Siwiiliks, but at a distance of from five to ton miles from them 


The bottom of this longitudinal depression is, as may he supposed 
Dfins. continuous. In some places it 

is cut through by the passage of the streams 
that dmin the interior of the mountixins ; in others, it is (|uite obli- 
terated by the near approach to each other of the two rancres that 
flank it, and which usually form distinct linos. This is, nior^ver,* a 

> Sivftwi'iln, bclongiiiK to Siv.n for uje.ot the term ‘SiwilikV 1™ \ 

liistoriaiis, see ‘History ‘*y 
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structural feature and not due simply to denudation. In the country 
between the Satlaj and the Kali, these valleys are called DAns 
and under Nopal, according to Hodgson, they are called Maris. 
They have been confounded by some writers^ with the Tarai, which, 
as we have seen, is quite distinct. The lover part of the Duns 
generally appears to be covered with a deposit of boulders and graved 
that slopes somewhat stexqdy from the Himalaya towards the Siwii- 
liks, so that the whole bottom of the valley is con sid oral )ly raised 
above the level of the plain witliout. In consequence of this eleva- 
tion, the outer hills when viewed from the interior of the valley, as 
from Masiiri, present a very insignificant outline. The drainage of 
these valleys usually collects along their longitudinal axis and either 
falls into some of the larger streams that cross them, or less 
frequently finds an indt^pendent exit for itself into the plains by a 
sudden bend to the south through a break in the outer range. Owdng 
to the considerable elevation of the Duns above the plains down to 
the level of which tlui drainage finds its way in a very short distance, 
the unconsolidated strata that form the fioor of these valleys are 
constantly cut through to a great depth by water-courses. Cons(!- 
quently, the surface, though often presenting an appanmt flat for 
several miles together, is frequently broken up into steps which, on 
the Avhole, are bderahly level, but at different heights, the one 
above the other. This phenomenon is not uncommon, and is 
consbintly observed along riv(‘rs that are eroding their banks. To 
the same causes also are to be attributed the practical impossibility 
of procuring water by moans of wells in the Duns, a difficulty 
which mainly arises from the thorough dcssication of the gravelly 
soil by the deep drainage. 

We have not sufficient information to shite distinctly how^ far 

^ the Bhabar exhmds both east and west along 

Extent of the Bhabar. i , tt. i , 

the foot of the Himalaya, but the following 

indications would lead us to suppose that this phenomenon is 

inherent in the relations of such a mass as the Himalaya wdth the 

sul^acent plains. Under NepAl it is called the JhAri or Bhavar, 

and, according to Hodgson,* extends from the Kali to the Mechi on 

tlie east with the same general characteristics as under Kuinaon. 

‘ Somerville’s Physical Geograpliy corrected fn 7th edition, 1878. Physical 

Geography of the Himdloya.— J. A. S., Ben., XVIII., 778. 
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Eastward of tho Tista, according to tli(i same writer, the Blial)ar 
and Tarai do not exliihit the .same parallelism to the line of I In? 
Himalaya, hut “show th(nns(?lves plainwards, lik(?an irregular series 
of salient and r(?-sali(ait angles nesting on the mountains. Or like? 
small insulated plateaus or high undulated }>lains, surrounded in 
both the latter cases by low swampy land analogous to tho Tarai.” 
An example of the form(?r is found in the plateau called the Parhat 
dour on the confines of Asam and Ibingpur, which is considerably 
elevated, (piite insulated, remote from the mountiiins and covered 
with tho charact(?ristic tree of the upper Bhabar. Again, we 
have undulating plains, such as those that occur around Dina j pur 
and to the north-west and north-east of Siligori, all of which may 
be identified with the Bhabar. In all these cases where the detritus 


l)ed thins out, a moist tract is met with, though in no case so 
marked as to tho westward. Herbert^ affirms tho general apj)lica- 
bility of his remarks regarding the submontane tract below Kumaon 
to tlie entire country between the Ganges and tho 8atlaj and 
Parish* to tho tract furth(?r west between tho Satlaj and the Biiis. 
There is no well-d(?fined lino dividing tlie area of swamp from the 
Bhal)ar proper betw(.‘en tho Sarda and tho liamganga. To tho 
cast in tho Tallades Bhabar, where tho streams seek the Sarda 
directly, there is less Blulhar, and tho swamps that exist are not so 
ext(?nsive, but at tho same time arc more fbrmidabh;, being often 
surrounded by binglod masses of canebrake. Tho Dhyanirau 
Bhabar also is comparatively narrow, and it is not until we come to 
the Chhakhata Bhabar that wo get a breadth of eight to twelve 
miles that lasts until the Pluka river is reached. Tho Tarai exist 
all along the tract to the south of, and parallel to, tho Bhabar from 
tho Barda to tho Phika. But west of the Phika it loses its charao- 
terlstics and can only be traced in the closeness to the surface of tho 
water-level in wells. AVestward of the Phika, tho Bhabar or water- 
less tract also narrows and the sal forest docs not descend more 
than six miles from the foot of tho hills, and a few miles further 
west it has not a breadth of two miles. The Bhabar, however 
exists, and is broader than the presented/ forest, of which much has 
been cut down of late yc^ars. Its presence is shown by the absence 


' Rc|)ort of the Mincr.'ilojjric.il 
No., Vol. XI. * Kohisttiii 

XVlll., p. 300. 


Mirvoyof the Iiiiiiila.y .1 Momitftiiw, ihid, extra 
of the Jullumlhur Uoab, Ihid, XVII., p. 281: 
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of wolls, and similarly the Tanii appears in a lino of wells with 
water at from three to six feet from the surface, runninji; parallel 
to and bordering on the Bhahar. Tliis limitation of both the 
Bhabar and Tarai is conterminous with the commonceinont of the 
Path Diin, which has detained the greater part of tb<^ dedritus that 
is elsewhere spread out below over the plains. From the Pbika 
eastwards to the Sarda, where these tracts attain tludr maxinmni 
importance, there are no Duns, properly speaking ; for the Kota 
Diin presents no great barrier to the south, and fnidher east the 
Siwaliks are so blended with tlie outer range that a geologist alone 
can tnice their sequence. In this fact, we have an illustration of 
that portion of Hodgson’s thcoiy that gives a narrow extent to the 
Bhabar below the Diins and a broader range where there is no Diin 
to int(;rce[)t the debris from the hills. The facts that we know 
regarding the Bhabar to the north of the Saharan pur district^ 
further confirm this deduction. 

In Eastern Turkistaii we find a similar phenomenon. Trotter 
The Bliiibar in Turkis- Sagoii river, whi(jh has its 

source at the eastern foot of the Torek pass, 
after it reaches the plains north of Kalti Ailak wastes away and hviks 
thi-ough crevices in the stony ground. The hakim of the latter [dace 
assured him that wells had been often sunk but proved of no us(\ 
Trotter writes : — “ This diminution in the size of rivers as they des- 
cend is one of the chief characteristics of the country, and occurs in 
all minor streams that have come under my notice. Of course much 
of this is due to irrigation, which necessarily carries off large quan- 
tities of water, but the stony soil has also much to answer for ; on 
the other hand, the frequent appearance of large springs giving con- 
siderabk} su}q)lies of water and often issuing from the ojarn plains at 
long dishinces from the mountains may account in a great measure, 
if not fully, for the water thus lost in its early infancy.” Here wo 
liave the existence of a Bhabar and Tarai vouched for by c()m[)etent 
authority in the Yarkand and Kashg4r country. The same [)h(!iio- 
menon, but on a larger scale, was found by Prejovalsky to charac- 
terise the tract between Korla and Lob-Nor. A belt of country 
about throe to four miles wide, consisting of an undulating [>laiii 
covered with a pebbly or gravelly soil and tohdly devoid of 
» Gazetteer; II., 140, 
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vegetation, runs parallel to and at the foot of the Kurugh-tagh, a 
low waterless and barren range. Beyond this stony margin, which 
appears to define the shore-line of an ancient sea, lies the great desert 
of drift sand amid which salt marshes exist wherever the moisture 
comes to the surface. The same jHjhhly plain was found under the 
northern slope of the Altyn-iagh, the north-easterly continuation of 
the Kuen^un mountains between the 90th and 92iid meridians, and 
north of and below the stony margin the usual salt marshes occurred. 
The latter are also found at the foot of the north-eastern portion of 
the Tibetan hible-land in Tsaidam. It would, tluTefore, appear that 
tracts analogous to the Bhabar and Tarai of Kuinaon surround the 
entire Himulaya-Tibetaii mass, and that they vary in character accord- 
ing to local influences. 

Hodgson attributes the distinetiv(‘ character of the Bhabar, as a 
Clause of the deposit : ^ vast mass of diluvial detritus 

Hodgson’s oceanic theory, ^yhich was shot from the mounttiins upon the 

plains, like gravel from a cart, tit some great geological epoch, and 
which has been, since its dejiosit, variously and often abrsided both 
in degree ami direction by oceanic and, in a far less degree, by 
ordinary floods.” Another writer considers that this theory of 
Hodgson’s appears to he a reasontiblc explantition of the existence 
of these great beds of shingle, sand, and boulder all along the foot 
of the mountains. It is argued that no rivers can have hiid out such 
a vast di^iiosit, and we can only conclude that we see here the limits 
of an ancient ocean that once wash(‘d the basi^ of the Himalaya. The 
boulders and shingle arc spread out only for a distance of ten or 
fifteen miles from the mountains from which they are derived, Avhilo 
the finer particles of sand and clay are earned much further. Groat 
variations in the depth and lireadth of the deposit occur, due, in a 
great measure, to local causes. One which apparently has had a 
great influence is the existence or otherwise of the kSiwalik range. 
Whore there was no sandstone nmge to intervene behveen the moun- 
tains and the plains and collect the detritus within their contained 
Diins, the deposit is broader and not so thick. Where there was 
such a barrier, it has been carried less southwards and exists in great 
accumulations between the harrier and the mountains. Again, where 
no range existed but only spurs sent forth, like bent arms, upon the 
plains from the mountains,' Hodgson observes that the embayed 
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detritus is simply deeply piled and lofty within such spurs, and thinly 
and unequally spread without them, by reason of the action of the spurs 
on the current. He notices, as an example of this form, the ddbria 
embayed by a spur on the road to Darjiling by Pankabari, where it 
is Jiccumulated to several hundred feet, and wlierc, moreover, there 
is outside the spur a succession of terraces, apparently due to oceanic 
forces.' Further, “where, as from Gauhati to Sadiya, there was 
not room upon the plains for the free spread and deposit of the 
detritus owing to largo and rapid rivers and to other chains both 
proximate and parallel to the Himalaya, the phenomena, created 
elsewhere by the more or less unrestricted spread of the Him&layan 
detritus over the plains, would necessarily be faintly, if at all, trace- 
able. Lastly, if at the time of the descent of the debris, there existed 
a great dip in the Gangetic plain from north-west to south-east, the 
lithologic character, as well as the distribution of the debris, would 
be makTially affected thereby, for the subsiding oceanic current 
would have a set from the former to the latter quarter and would 
continue to lash the gravel into sand and here to deposit both in a 
series of terraces^ there perhaps utterly to displace both in the latter 
quarter long after the former had emerged from the waves.” 


Fliiviatile theory. 


The oceanic theory of Hodgson is not accepted by the majority 
of professed geologists. Mr. W. Blandford 
WTites:® — “ There is absolutely no proof of 
any sort or kind that the whole Indo-Gangetic plain has at any 
time been a marine area ; but there is equally no proof that it has 
not. It has been shown that in eocene times the sea occupied the 
Indus vjdley as far as the foot of the Himalaya, and extended 
along what is now the base of the mountains, as far east as Ku- 
maon ; and also that marine conditions prevailed to the north-west 
througliout a great part of the tract now occupied by the Asam 
range ; but it was also pointed out that, in the area between Ku- 
maon and the Garo hills, no trace of marine formations had been 
found. Yet it is difficult to understand*, if the Gangetic plain was 
a sea-basin, why no marine beds occur. It is true that the north- 
ern border of the plain, throughout the most important part of the 


> The oldest advocate of the oceanic theory is Wilfonl (in As. Res., VIII., 
292). who thus accounts for several statements made by the PanrAnik geographers, 
and particulary the story of Sagara. He, however, acknowledges tliat the existing 
fM)il of the Gangetic plsin, so far as is known,; was due to fluvial ile action. 
* Manual of Geology of India, p. lx., 393. 

12 ; 
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intervening space in Ne|>dl, is, unfortunate!)', inaccessible to Euro- 
peans ; but still, if the Gangctic plain in any way corresponds to 
an eocene sea, as the Indus plain doubtless does, why are no traces 
of marine beds found to the south of the valley on the margin of the 
peninsular area, as they are in the desert to the east of the Indus ? 
In the Brahmaputra plain, also, no marine deposits of tertiary ago 
are found ; in the plain itself only fluviatile deposits have been 
detected and the marine, eocene, and miocene beds confined to 
the southern slope of the range forming the southern watershed of 
the valley.” Mr. Blandford considers the post-tertiary formation 
of these provinces to be clearly river deposits. The latter tertiary 
formations belonging to the Siwtilik series contain reptilia and 
mollusca, but not a single marine shell. “ It is impossible to tell 
what beds may be conccialcHl below the Indo-Gangetic alluvium, 
and marine strata may exist to an enormous extent without appear- 
ing at the surface ; it is also unquestionable that the amount of 
information hitherto derived from borings is very small indeed, but 
so far as that information extends, and so far as the lower strata of 
the alluvial plain have been exposed in the beds of rivers, not a 
single occurrence of a marine shell has ever been observed, nor is 
there such a change in the deposits as would remler it prolwiblo 
that the underlying stratni arc marine * * , The only evidence 
known in favour of marine conditions having prevailed during the 
deposition of any ])ortion of the Gangetic alluvium is the occur- 
rence of brine springs at considerable deptlis in a few localities. 
These springs, however, are not numerous, and, without additional 
evidence, it is impossible to look upon them as proofs of marine 
deposits. At the same time it is by no means imj)ossible that tho 
sea occupied portions of Sind and Bengal long after the plains of 
Upper India wore dry land.” On the whole, Mr. Blandford thinks 
that the oceanic theory wants further support; that the fluviatile 
theory is tho only one that fits in with the present stiito of our 
knowledge, and that the depression of the Gangetic plain is of con- 
temporaneous origin with tho disturbance and contortion of tho 
Himdlayan ranges, and that the physical features of tho two areas 
arc closely connected. No important borings have ever been made 
in these provinces, and nothing has ever been discovered, so far as 
we arc aware, to show that the older theory is the correcUne. Tho 
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newer theory is further supported by the discovery of the hurled 
town of Behat in the Saharanpur district, some seventeen feet below 
tlie present level of the country and containing coins of the com- 
mencement of the Christian era, thus showing what can be effected 
by fluvial action in eighteen centuries. 

We have already seen that the distinctive features of the Tardi 
^ are not found west of the Phika river, if wo 

except a small tract on the left bank of the 
Itdmganga, the condition of which, however, is probably due to de- 
fective drainage in that |jarticular part, and might occur in any other 
place. The existence, therefore, of the Tarai as a distinctive feature 
must be due to local causes capable of explanation, but the imperfect 
nature of our knowledge will only allow us to guess at them. Her- 
berP described the Tardi as “ defined in its southern boundary by 
a rise or step which runs parallel to the common boundary of moun- 
tiiin and plain land.” Ho observes the height is variable, occasion- 
ally as much as thirty feet and sometimes sudden and steep. Modern 
research can discover no well-defined boundary beyond the chain of 
s|)rings which sometimes approach within a couple of miles of the 
foot of the hills and sometimes are separated from them by a belt 
fifteen miles wide. In no case is there any such rise or step as des- 
cribed. Hodgson* also accepted the existence of a longitudinal 
trough running parallel to the Himalaya as a characteristic of the 
Tardi, which he held to be a natural depression in the plain, and thus 
accounted for its peculiarities. This theory, however, is oj)posed to 
the results obtained by levelling operations and appears to be based 
on an entirely erroneous idea, the fact being that the drainage of the 
higher country, beyond which has been lost in the absorbent strata 
of the Bhabar, here breaks out again in a line of copious springs 
which collect into swamps in the Tardi. This feature has also some- 
what plausibly been accounted for® by the existence of an impervi- 
ous stratum below the absorbent boulder detritus, and as the latter 
gradually thins out the finer and less permeable silt underlying it 
approaches nearer, and eventually reaches the surface, bringing with 
it the water that has been absorbed by the shingle talus and has 
been retained by the impervious silt. 

* l, c,, art. 73. * I, c., p. 788. 

p. 184, 


s Batten in Kumauu Reports, 
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(a) Point of le-appearance of water. | (&) Point of disappearance of water. 


Although this explanation seems reasonable so far as it goes, it 
must be remembered that the swampy Tarm extends only from the 
Phfka to the Tfsfa, and we must, therefore, look for some peculiarity in 
this part of the plain which does not exist elsewhere, by which we may 
account for the existence of swamps exclusively in this particular locality. 

In a recent note, Mr. Lawder gives the following section of the 
BhAbar and Tardi : — 



a 


His experience of this tract has led him to consider that, what- 
ever may he thomiturcof the underijnng formation, the surface 
beds are solely due to fluvial action. The mountain torrents along 
the foot of the Kumaon hills bring down every year a vast amount 
of ddbris which is spread out over the surface now on one side of 
their previous course and again on the other. This irregular depo- 
sition itself compels the torrents to change their beds from place to 
place until, as now obtains, the points where they deboucUe from 
the hills are marked by more or less irregular, great, fan-shaped 
boulder and gravel deposits. The clayey or semi-soluble particles 
are necessarily carried farthest and are readily deposited not only 
where there is a check in the slope, but where the current is impede^ 
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by the tortuous nature of the channel which itself naturally assumes 
thiit form under these conditions. Here, during the rains, the 
streams saturated with clayey silt, overflow their banks, form new 
channels, fill up old ones, and create the Tardi. Above this deposit 
of clay we find one of clay combined with sand, in which, how- 
ever, the latter predominates. From this bed issues the line of 
Tarai springs that flow uninterruptedly throughout the year, and its 
margin marks the northern boundary of the Tarai. Above we meet 
beds of sand and gravel or gravel and boulders as we approach 
nearer to the hills. A longitudinal section taken at the top of the 
Bhdbar (Fig. 2 B.) will show that the hill torrents in the upper 
portions of their course run along a ridge formed by the ddbris 
transported by themselves, whilst a similar section of the Tardi (Fig. 
2 C.) would show that, as a rule, the river channels are found in 
depressions below the general level of the country. The geological 
section (Fig. 2 A.) shows the gradients of the present ground sur- 
face on the road between Bareilly and Rdnibdgh, and from them it 
will appear that in the boulder region deposition takes place at a 
slope of sixty-six feet to the mile, whilst the clay is not deposited 
until the descent falls to about eight feet in the mile. It may fiiirly 
be assumed that these are the usual angles of deposition of the ma- 
terials, and that they have obtained since the degradation of the 
lower hills and the resulting deposition below them commenced. 
If so, a series of proportionate cur\^ed lines running almost parallel 
to the present ground surface may be taken to represent the ground 
surface of succeeding periods, and such portions of these lines as 
may be similarly inclined with the present Tardi portion (i.<j., at the 
same angle with the horizon) will evidently represent the Tarai or 
clay deposit as it then existed. A line intersecting all these beds at 
the several points of junction of the ‘ clay’ with the ‘ sand and clay’ 
will represent the present impermeable bottom of the Bhdbar basin 
and account for the line of springs upon the surface where the stra- 
tum of sand and clay crops out. The upper boulder and gravel beds 
permit of the filtration of water freely through them to the clay, at 
the same time acting as a capillary reservoir to keep up the dry 
weather supply to the springs below* 

We have further evidence in support of this theory in the fact 
that the Tardi proper does not extend westwards of the Phika river. 
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Between the Plii'ka and tlie Rdrda there are no Diins, for the Kota 
Ddn has its southern boundary broken through by rivers, and along 
the entire tract numerous torrents find their way directly to the 
flat country below. The proximity of these torrents to each other 
causes the accumulation of ddbris to exhibit a continuous appear- 
ance which seems to have suggested the theory of a marine origin. 
To the west of the Phfka river, the drainage of the lower hills is 
carried off mainly by streams which collect the drainage within the 
Sub-Himalayan range and seek the plains in one well-defined chan- 
nel. The Ramganga is the great arterial drainage channel for 
lower Garhwal, and between it and the Ganges, the only consider- 
able stream is the Khoh, which has a small strip of Bhabar below it 
In eastern Kumaon the Ladhiya serves a similar purpose, and where 
in its course towards the Kali it approaches the plains and does not 
allow of any considerable stream from the southern face of the outer 
range, both Bhabar and Tarai are narrow, and as this influence of 
the Ladhiya on the east and the Rdmganga on the west decreases 
the Bhabar and Tar4i increase and eventually attain their maximum 
breadth where that influence is least felt. Where rivers discharge 
large volumes of water like the Ganges and the Sarda, and in a lesser 
degree the Rdmganga and Kosi, the velocity at their debouches 
from the mountains is much less than that of the minor torrents, 
owing to their having cut back and more deeply their channels 
within the hills, so that only the lighter particles of eroded matter 
are carried onwards, whilst the boulders are loft behind at their 
natural point of deposition. Hence, near these larger rivers it 
curiously happens that the width of the Bhabar and Tarai con- 
tracts in a certain ratio and in the case of the Ganges disap- 
pears. 


This explanation is supported by the results obtained during 
the contour survey of the Tarai.‘ The second diagram* (Fig. 3) 
shows a portion of the country between the Dhora river and the 
Bhdta stream, taken from the survey maps, and will illustrate the 
intricate nature of the levelling operations, and show why in some 


* See Proceedings, N.-W, P., P. W. Department, May 31. 1864 • July 1869 • 
Febrouy, 1872. • From the tohilkl^d remodeUcS canals’ oonton/ m^f 

a Mrtion of the TarAi surveyed in 1866-67 by Captains Thomason and F. Brown 
and JUeutenwt Bisset. An examination of the records of this survey shows that 
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places the streams double back on their original direction and 
exhibit the tortuous courses so characteristic of this tract : — 

Fig. 3. 
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It will also bo observed that there is a sudden check in the slope 
where the Tarai commences ; to the north in the Bhabar the slope 
is from sixty to a hundred feet in the mile, and in the Tar&i it 
falls to about ten feet. These are the adeqmite causes of the 
existence of swamps, and though tlie neglect of artificial obstructions 
made for the purpose of utilising the water for irrigation may 
doubtless aggravate the natural defects of drainage, it would 
probably produce no effect whatever were it not for the peculiar 
physical conditions that exist here. To the west between the Indus 
and the Ganges, the great arterial drainage lines collect within the 
hills and run off directly from them, the general fall of the surface 
receiving no such check as is found under Kumaon. The same is 
true of the country to the east along the head of the Bay of Bengal, 
and in the narrow valley of Asam, the Brahmaputra runs in a deep 
bed at right angles to the natunil course of the streams from the 
hills, and thus forms a perfect system of cross-drainage that does 
not allow of the formation of swamps. . 

The Siwaliks appear to have a more or less di'finite existence 

.. along the whole of the Himalaya from the 

Siwaliks. t i i , 

Indus to the Jirahmaputra, presenting modi- 
fications of the same genorfd features along the entire line. To the 
eastwanl ol‘ the Tista they are wanting locally, a fact which it has 
been suggested is due to denudation as in the case of the partially 
obliterated barrier to the south of tlw Kota Dun. As the Siwdliks* 
will be noticed hereafter in the chapter on the geology of Kumaon, 
we need not describe them here.^ Between the Jumna and tho 
Sarda they are found as the southern boundaries of valleys as far 
eastwards as the Kihal river, and thence onwards they almost 
coalesce with the outer range of the lower Himalaya, 

Of the Duns or valleys, between the Siwaliks and the Himalaya, 
known as < the Diin ’ or Dehra Diin, 
from the town of Dehra, is not only the most 
remarkable but the best known. Since the physical geography of 
this tract will be considered in more detail hereafter, in the notice 
of the Dehra Dun district, it will be sufficient for our purpose here 
to note that the Diin, a little to the west of the town of Dehra, is 

Cazfll I? Geology of India/ and 
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divided by a ridge that serves as a water-parting between the Asan, 
a tributary of the Jumna on the west, and the Suswa, a feeder of 
the Ganges on 'the east. The tracts drained by tlicse rivers are 
known respectively as the western and eastern Diins. The two 
taken together have a length of about forty-five miles and an aver- 
age breadth of eleven miles. The east end of the Dehra base line 
of the Great Trigonometrical Sun’cy on the extremity of one of the 
spurs of the Ghati range, about one mile w'cst of Mahobawala, is 
l,057-()5 feet above the level of the sea : Mahobawala itself is 2,09G‘r)() 
feet and Dehra is 2,323 feet. The junction of the Suswa and the 
Ganges is little more than 1,000 feet above the level of the sea, 
giving a considerable fall for that stream between Dehra and the 
Ganges. A well sunk by Mr. Shore, when Administrator of the 
Dun, attained a depth of 221 feet before a plentiful supply of water 
was met wdih, and even at that depth the nature of the deposit was 
the same as at the surface.' The greatest thickness of the deposit 
is observcMl near the central ridge. It thins out to the west and 
cast along the course of the Asan and the Suswa, and, according to 
Herbert, may be observed in the beds of the Jumna and Ganges 
resting on sandstone. Next, on the west, comes the Kayarda Dun, 


' The following table shows the clmractcr of the stratum, and is reproduced here 
from Mr. Hhores notes in the Dehra archives compared with Herbert’s record as 
one of tlie few notices of this eliaracter tliat wc possess. 


0) 

Total. 

Soil. 


Total. 

Soil. 

6 

5 

Fine black mould, few^ stones. 

9 

158 

Sand, larger pieces of couglom- 

4 

3 

Reddish earth with gravel. 



orate. 

9 

18 

Sand, gravel, laige stones. 

4 

162 

Do,, enormous stones 

2 

20 

Do., with reddish clay. 

6 

168 

Conglomerate and grovel. 

3 

23 

Stiff reddish clay. 

3 

171 

Sand, giavel, and conglomerate. 

8 

31 

Do., yellow clay. 

3 

174 

Blocks of conglomerate. 

3J 

34 .J 

Sand, gravel, little red clay. 

3t 

1771 

Sand, gravel, conglomerate. 

H 

36 

Stiff reddi.sh clay. 

41 

182 

Do., gravel. 

2 

S8 

Sand and gravel. 

* 

1824 

Conglomerate. 

22 

60 

Stiff red clay. 

2| 

185 

Sand and clay. 

2 

62 

Clay, sand and gravel. 

I8j 

204 

Loose sand and gmvel and large 

lU 

78 

Sand and gravel. 



blocks conglomerate. 

12 

90 

Stiff yellow clay with little 

5 

209 

Sand, gravel, very moist. 



sand. 

i 

2094 

Conglomerate, over half, 

35 

125 

Sand, gravel, few round stones. 


211 

Red clay. 

(i 

131 

Sand, large conglomerate blocks. 

7 

218 

Sand and gravel. 

13 

144 

Do., gravel, atones, 

84 

221A 

Brackish clay with angular frag- 

6 

149 

Do., larger stones. 

■ 

■1 

ments of clay slate. 


Another well in Dehra gives water a I a depth of 88 feet from the surface, and 
one at Sati-bAgh at 76 feet. There are only twenty-nine wells in the whole valley, 
and many of these are at favourable places near rivers, so that the difficulty of 
procuring water by this means is common to the whole Dun. Herbert records the 

13 
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some six miles broad and twemty-five miles loiio*, to tlie water-part- 
ing between the Jumna and tlie Kaggar systems. Bejond it wo 
have the Pinjor Dun, which has in parts a breadth of six jiiiles and 
a length of about thirty miles. The SiwAliks hen^ arc neither so 
broad nor so high as to the south of the Delira Dun. Ihe Pinjor 
Diin is divided into two parts, the eastern and western Duns, by a 
ridge similar to that observed in tlie Dehra Dun, and which attains 
an elevation of 2,402 feet' above the level of the sea. To the east, 
the drainage flows into the Kaggar, and to the west into a tributary 
of 'the Sathij. Mansi Devi, a tcmiple in the plains just within the 
Dun,’has im elevation of 1,2(>3 feet,' giving a fall to the rivers within 
this Diin similar to that found to exist within that of Dehra. 

East of the Dehra Dun we have the Path Ddn, also divided into 
Ganges to the Brahma- two parts, but by a depression, not a ridge, a 
putra. fact possibly pointing to its being a valley 

of denudation. Tliat to the west, wdiich is drained by the Bona nadi, 
has a slope eastwards parallel to the Himalaya, and is kncivn as the 
Kotri Diin. Tliat to the east, which is drained by the Eamganga 
and has a slope to the w’ost in the same direction, is called the Pdtli 
Dun. Tlie tw’o rivers meet just before their waters take a bend to 
the south at an elevation of about 950 feet'® above the level of the 
sea. A few miles eastward of their confluence, tho valley of the 
Path Diiii shows an elevation of 1,200 feet on the right bank of the 
stream, and thus allows a considerable fall to the liainganga in a 
comparatively shart horizontal distance. The peaks of the Siw^aliks 
to the south along this entire line seldom rise above 2,500 feet, 
whilst the plains at their southern base average between eight and 
nine hundred feet. Further east comes the small Kota Diin between 

result of borings made by him in various parts of tlm tract along the foot of 
the hills. At Kashipnr, in a 8])ot some twenty feet below the surface of the red 
clay, he obtained the following results : — 

ll'3" superficial red clay : Tfi" green «andy clay, water : 4"6'' black clay, 
extremely tenacious ; V«" light blue sand and abundant water. At Haldua, seven 
miles north, nearly similar results were obtained : — 5'6" a ferruginous sandy clay or 
loam, latterly becoming more stiff : I'fi" a greenish clay, becoming blackish below : 
S' a bluish-grey clay, partially sandy, not so tenacious, and quite moist. At 
J»i8pur, nine miles noitli-west of Kishipur, he found 5" surface sand, which gra- 
dually changed to a stiff red clay : 2' a red, loose sawl, damp : 2^ variegated sand 
and clay, spotted : 3' yellowish sand clianging to light grey : twigs and roots were 
found at nine feet and water at twelve feet. At Afzalgarh & superficial loam 
with small nests of imperfectly fonned lignite : 2'«" red sand and a quicksand : 
4' blackish stiff clay, and 3'6'' stiff clay, latterly sandy. Two other borings are 
recorded without mentioning the locality. 

» Herbert, 1. e. art G3. » ti. T. g. 
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Dhikuli anti Kali-dhungi, much broken up by torrents, and having 
its southern boundary cut through by the various hill streams that 
cross it at right angles. From Naini Tal to the Sarda the sandstone 
ridge that represents the Siwaliks is so close to the Himalaya that 
the geologist alone can discern the connection. Tlie Diins are here 
reduced ‘‘ to deep longitudinal gorges and low gaps, corresponding 
with a leading geological boundary, that between the old slaty and 
schistose rocks of the mountains and the massive tertiary sandstones 
of the Siwaliks.” Further east, according to Hodgson, the Diins 
are represented by the Saliyiin Mari, the (jonghili Mari, the Chit- 
wan Miiri, the Makwanpur Mari, and the Bijayapur Mari, all under 
Nepal. With the cxcoiition, however, of the Diin lying on the road 
to Kathmandu, none of these have been subjected to scientific oxanii- 
iiation. “ On this track,” writes Mr. Medlicott,^ “ very complete 
repnvsentativos are found of the two sul)-Him{ila 3 ran ranges and their 
intervening iUm or mdvL Tlio Chiiriaghati range is structurally a 
facsimile of the original Siwaliks. At the outer base at Bichiyakoh, 
there are some earthy rusty beds, all greatly crushed^ The dip soon 
settles down to 30® to north-north-west, maintaining the same angle 
steadily to the top of the pass. This is the ty]ncal structure of these 
detached sub-Hinailayan ranges, tlm flat inner half of a normal 
anticlinal flexure. The range is about four miles wide.” Through- 
out the Sikkim and Bhutan diidn there is no representative of the 
Siwalik hills and therefore no dmis, but in the Dikrang basin of the 
Daphla hills, Colonel Godwin-Austen discovered two well-marked 
ranges of sub-Himalayan hills with an intervening Mn, Wii have 
now seen that the first characteristic features met with in advancing 
from the plains to the Himsilayaare tlio Tarsii, Bhabari Siwalik ranges, 
and Mns or valleys, and that though not continuous and indeed occa- 
sionally altogether absent, they are, taking the whole range, characte- 
ristic of the relations of the Himalayan mass with the subjacent plains. 


Crossing the Duns northwards towards the snows, we meet the 


Lower IHmalaya. 


outer ranges of the lower HimiLlaya. They 
have a general elevation of about 7,000 feet 


above the level of the sea, while the highest summits along the lino 
reach between 8,000 and 9,000 feet. This generalisation, though 
giving the nearest approach to accuracy that the state of our know- 


* Mauuttl of Geology, p. 613. 
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ledge permits, is only approximate, for we know very little regarding 
the outer range between the Sarda and the Brahmaputra. There is 
this peculiarity in Kumaon, that the outer range first crossed by the 
traveller is of consiJertibly higher elevation than tlie intc’irmediate 
ranges crossed between it and the ouilying spurs of the great 
snowy range itself. We have said that we hold the emtire Himalaya 
to be but the southern slope of the great Tibetan jdateau ; that 
however rugged and furrowed this slope jippears, itis homogeneous 
throughout. We resoiwe for the district notices the purely geogiii- 
pineal description, and will here try to answer the (piestions that 
naturally arise regarding these raounhiiiis as a whole. What have 
geologists been able to discover regarding tbeir history and the ma- 
terials of which they are composed, and arc the causes at work 
Builicient to produce such very varied results as are here exhibited? 
In attempting' to answer these questions, we jnust n^fer to well- 
known principles,^ which have been found true in Euroj)e and apply 
with equal or even greater force to the ph(‘nomena observable in tho 
Himalaya. Without trespassing on the domain of the professed 
geologist, wo may briefly summariso tho fiicts observed regarding 
tho Himalaya as a whole. We have seen that the outer range 
forms a geological as well as a physical boundary under Kumaon. 
Tho wliole mountain mass may be divided into three great belts. 
First, the sub-Himalayaii tertiary siindstonos outside the Himalaya 
proper of geologists, and which have a consid(*rablo development 
west of the Jumna. To them belong the Siwaliks and the Sirinur 
series on which the hill sanitaria of Kasauli, Dagshai, and Subathu 
are built. Secondly, a belt of limestone and slate forming the 
outer range of the lower Hinmlaya on which the hill sanitaria of 
Simla, Chakrata, Misuri, Landaur, and Naini Tul are situate. 
Tliirdly, the crystalline rocks with granitic intnisions that form tho 
remainder of the lower Himalayan region as well as tho lino of 
snowy peaks, and across the British frontier to the north of Ku- 
maon, the paleozoic and secondary rocks of Tibet. Thus we have 
as the materials of the Himalaya tlie two great classes of rock 
known as the stratified or bedded and the crystalline. To tho 


ato due to the works of Mcdlicott. Plandfonl, Tyndall, 
and Oeikie, on which the following pages are based. a Tliouirh known to 
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former belong the limestone, sandstones, and slates that have been 
derived from the waste of the older rocks ; and to the latter the gra- 
nite, gneiss, and schists which occur in masses. 

The core or nucleus of all great mountain masses is formed of 

Materials of the HimA- crystalline rocks, while the stratified rocks 
enter largely into the composition of tlie 
lower subordinate ranges. This is true of the Himalaya, Alps, 
Pyrenees, Rocky Mountains, and indeed of all the great mountain sys- 
tems. A glance at the geologic^al map given hereafter will show 
more clearly than any description the arrangement of these rocks 
in Kuinaon. One of the fundamental principles of geology is that 
the sites of all the great mountain masses of the world at one time 
formed a part of the bottom of the sea. K2, Narida Devi and 
Mount Everest, the last of which exceeds a height of 29,000 feet 
above the level of the sea, at one time apparently formed parts of 
the bed of an ancient ocean. For the crystalline rocks have arisen 
cither from the gradual consolidation of materials which had been 
fused deep within tlie crust of the earth or from the influence of 
subterranean water combined with the earth’s internal heat, out of 
earlier sediincnts such as sea-mud and sea-sand, wliicli in the course 
of time had sunk down and been covered by many thousands of feet 
of later deposits.^ Geologists tell us* that while no important move- 
ments, except small and partial cluinges of elevation, can be traced 
in the peninsular formations of India, the whole of the gigantic 
forces, to which tlie contortion and folding of the Himalaya and the 
other extra-peninsular mountains are due, must have been exercised 
since eocene times. The sub-Hiindlayan beds were deposited upon 
uncontorted paleozoic rocks ; and although a part of the Himalayan 
area may have then been land, the direction of the ranges is clearly 
duo to post-eocene disturbance. It has also been shown that the 
movement has been distributed over the tertiary, post-tertiary, and 
pleistocene periods. It has been suggested that upheaval still goes^ 
on, as earthquakes are of common occurrence along the line of the 
Himalaya and as far westwards as Kdbul. Three distinct shocks were 
felt at Naini Tdl in April, 1880, and Srinagar in Garhwal was almost 
destroyed by a great earthquake in 1803. A recent traveller, 

* Professor Geikie on ‘ Mountain architecture.* ■ Manual of the Geology 

of India, hi. 
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M. Severtsof, attributes the contraction of the great Kara-kul lake on 
the western Pdmir to a similar cause, and says that the connection 
of the Tian-shan with the Pamir is due to an upheaval which geo- 
logically is of recent date and is still progressing. At the end of 
the cretaceous period and at tlio beginning of the tertiary period, 
the Tian-shdn was separated from the Pamir by a strait with rocky 
islands, the marine deposits of which are found beyond the Tuz- 
Ashu pass. It is startling to the uninitiated to be told that 
the mighty mass of the Himalaya, as it now appears, is a forma- 
tion younger than the comparatively insignificant hills of the Dak- 
liin (Deccan) and Central India. The same, however, is said of 
the Alps, Pyi*enees, Andes, and Rocky Mountains, all of which 
received their chief upheaval in tertiary times. 

According to Mr. Blandford it is probable that the crystalline 
^ axis of the western Himalaya wliich appa- 

rently terminates in the Dhauladhar peak, 
the westcjrn extremity of the snowy range seen from Simla, coin- 
cides with the shore of the ancient paleozoic continent of which 
the Indian peninsula formed a portion. If this bo a correct view, 
the cis-Himalayan paleozoic rocks are in a great part of fi*esh water 
origin, whilst the marine paleozoic formations arc found through- 
out the extreme north of the Panjab, Kashmir, and the neiglibour- 
ing countries north of the Dhauladhar and crystalline axis. In 
eocene times, the peninsula of India was part of a great continent 
probably united with Africa. To the cast was a great sea extend- 
ing up the Asam valley along the southern base of the Garo hills 
and thence southward throughout a considerable area west of the 
Irawadi in Barma. There was another sea to the north-west cover- 
ing a great part, if not the whole, of Persia, Baluchistan, the Indus 
plain, and extending as far north-east as Garhwal, and an arm of 
this sea extended up the Indus valley into Ladak. Tlie Himalaya 
and perhaps Tibet, wholly or in part, were raised above the sea, but 
there is no evidence to show that they had then attained any un- 
usual elevation. In later eocene times, the Himalaya had risen 
sufficiently to send back the sea boundary to the north of the Panjab, 
and in miocene times, the marine area was still further contracted. 
The existence of a sea in these places is attested by the pre- 
sence of marine deposits and shells, and this discovery clearly shows 



OF THE NOHTH-WESTEKN PROVINOKS. 

that not only did the sites in which they occur once form the hoi- 
toin of a sea but that the difference in height now observed between 
them and the level of the sea must be greatly added to in order to 
arrive at the true measure of the upheaval that has since occuiTod, 
The work of denudation that continually goes on shows us that the 
present summits of the mountains must in the course of time have 
lost a considerable portion of their substance, and in the next place 
we cannot suppose that the marine shells now found lay exactly at 
the sea level. The bed of the great sea may also have been subject 
to successive periods of depression and elevation before the eocene 
period 'svithout greatly altering its height. Professor Gcikie^ tells 
us what the forces are to which these marvellous results are due : — 
“The upheaval of the sea floor into land seems to have been duo to 
a cause which has been going on from the earliest geological times 
and which is still in progress. It is believed that originally this 
planet possessed an enormously high temperature ; that, indeed, it 
was thrown off from its parent sun with a temperature probably 
even much fiercer than that of the sun at present ; and that it has 
since been gradually cooling and contracting. The external crust 
of the earth, varying greatly in structure and otherwise, has yielded 
unequally to the strain of contraction. One result of this process 
has been the elevation of portions hero and there into long ridges, 
forming the continental masses and mountain chains. You may 
illustrate this production of lines of elevation along a generally 
subsiding surface by what hikes place when an apple dries. Its 
surface contracts and wrinkles, most of the skin sinking inwards, 
but, at the same time, inequally and leaving intermediate ridges to 
stand up. So in the gradual contraction of our planet, wrinkles have 
arisen on its surface. It is these wrinkles which form our mountain 
chains* But such a subsidence of the crust could not have taken 
place without a very great deal of folding of the rocks. Descending 
nearer to the earth’s centre, the various layers of the crust had a less 
diameter to fill. They could only accommodate themselves to their new 
position by being crumpled up so as to occupy less space, or by being 
cracked across so as to allow some parts to be pushed above others.” 
We find that both these results have been produced, and the records 
of the Indian Geological Survey teem with illustrations of tCem. 
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One other fact is noticed, by the same writer, in connection witli 
the emmplinff up of the mountains, and that 

Modeofmountainforma- o t 

tion. is that this process has been the means ot 

bringing up the crystalline rocks. “Before the time of the cTump--. 
ling, the whole future mouninin area was covered with one continuous 
sheet of marine strahi. But as the mountain chain began to form, 
the central portions came to be more and more compressed, 
puckered, and crystalline, some parts being squeezed up, whilst 
intrusive masses and veins of granite and other crystalline rocks 
were injected amongst the intensely altered strata along the central 
nucleus or core. It Avas during this process, doubtless, that the 
crystallisation of the gneisses and schists took place, A\hen they 
passed froml* their original character of fragmentary (bedded) rocks 
and assumed the peculiar crystalline texture wliich they now present.” 
We have already noticed that there have been successive upheavals 
of the Him&layah mass through the tertiary and posUertiary and 
even the pleistocene periods, and the effect of these upheavals on 
the foiln of the mountain ranges must have been considerable. 
Supposing, with Professor Gcikie, that a whole mass of sedimentary 
rocks has been upheaved into land as a mountain chain, we find 
that “on the outskirts of this elevated area, sedimentary deposits 
will continue to accumulate in the sea. If in the course of the slow 


secular contraction of the planet the upraised tract subsides, a new 
set of strata will be laid down upon the upturned edges of the older 
rocks. It is evident that in every junction of this kind, some 
considerable interval must have elapsed between the formation of 
the older series of rocks A (Fig. 4.) and the newer series B. 


Fig. 4. 



SeeUon of a vmnf ain chain ghiwing three ^hc efvgtheaval (Geikie). 

“In the course of time, the region having once yielded to the 
strain frpm terrestrial contraction will probably yield again, and a 
new upheaval will take place. The series B will now be raised up 
together with A, and another series C will be laid down in turn 
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Upon its edges. Subsequently, the same fate will befall ilie group 
C. These three sets of differently inclined strata would fix for us 
three successive periods of upheaval.” This simple explanation 
shows how very varying must be the results of successive periods 
of depression and upheaval, and especially when, as in the case of 
the Himalaya, such an immense area has been subject to disturbance. 
We have now seen that the primary factor in mountain architecture 
are the great changes in the earth’s crust by which mountains 
have been formed, and the bedded deposits have become rocks, 
and eventually, as the process of upheaval went on, have been 
crumpled, folded, crystiillised, and fractured. In this process, late- 
ral ))ressure has been tlie chief agent, and this has been exerted 
simultiineously from different sides in tlic case of the Himalaya, at 
least in the jileistocenc period. No better exam[)los can be given 
than those enumerated by Mr,. Blandford as characteristic of f he 
western area. Here we havo amongst the mountain ridges that 
encircle tlie Indus jdain and comprise i)liocene beds, ranges rum- 
iiing north and south such as the Khirthar and Sulaiman; east 
and west as the Miiri and Bhugti and tlie Afridi liills ; north-west 
ami south-east as tlie Pit Panjal ; north-cast and south-west as the 
I'astern Salt Baiige and Kharian hills and many intermediate 
directions may also be traced,, independently of curved ridges.” 
Of the extent of these lateral thrusts an cxanqde will be found to the 
west of the Indus. Taking the Persian area and that of the Tlima- 
laya and Tilipt, the numnhiiii ranges fall roughly into two great 
curves convex to the southward but the dei'per western curve has 
jirodnced the snwllcr mountain ranges. Tliat a gigantic lattTal 
nxovement luis bikcu place in the apex of the western curve is, 
however, shown by the fact that for nearly 16 (y miles between 
Ow^gr and Jalk in Baluchistan, the track travorsfesr beds, all appa- 
rently of tertiary age, at right angles to their strike and that all 
these beds arc vertical or nearly so. The contraction in breadth, or 
in other words, the lateral movement must have been great to liave 
converted horizontal formations into a series of undulations, with dijis 
so high as those seen in the Baluchistan ranges.” ’ The terms at our 
disposal to denote tlie relations of niagnihide and adequately to depict 
the changes that have been wrought during such a period are utterly 
insufficient to convey a correct idea of what has hikeii place. Perliaps 

14 
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.Professor Geikie^s simile of the dried apple is as far as we can go with- 
oht entering into scientific details that belong to the professed geologist. 

Only second in iinporhuice to snhterraneiin influence in the fonna- 
tion of iiKmiitains ani tin? sub-a3rial tools 
Mountain sciilptuie. scul])tor, the difterent forms of 

■water, ice-wedges, glaciers, snow, rain, and rivers.^ It is impossible 

tp say what may have been the ajipearanco of the mountain ranges 

when first formed, but we have every reason to believe' tliat usually 

the process was gradual and that at once the denuding influeiu?o of 

the different forms of water came into play. NatiiriJ from the time 

the first atmosphere (‘xisied has ever been at work tracing lines 

which gradually work into gorges, ravines, and valleys, weathering 

])eaks and rounding ridges and iiroducing 
Ice-wedges. \ > , 

tliose alterations in the gen(*ral a])pearance 

of the mountains that on a very small scah^ are faniiliar to most of 
us in a neglected hill-sbition. Both crystalline and bo(ld(?d rocks 
abound in joints or divisional planers by which tlu^y arc separable 
into blocks and no small part of nature’s work in sculpturing moun- 
tains is thus rendered }>ossible. Into these cn^ vices runs the molted 
snow or rain, and there congeals and again exi>ands, forcing the 
blocks asunder by slow ’degrees. Tlio sun’s rays turn the ice into 
water during the day, to penetrate still further and again congeal 
during the night, and this c«is(;less process continued for many 
centuries shows its effect in the form of the mountains com])osod of 
even the hardest rocks. Tlicse are covered with luassivo boulders 
quarried by nature’s ice-vvedgos in this simple fashion. Where tho 
dislocation takes place near the edge of a weathered cliff’ the mass 
of ruin caused by the toppling over of huge blocks is often gigantic- 
Gerard describes the upper portion of Purgial (Lio Porgyiil) as the 
“ wreck of some towering peak burst asunder by severe frost.*’ Praser 
tells us that the summits nc'ar Gangotri and Jaimiotri are a mere con- 
fused mass of huge crumbling boulders, and the same description 
apfilies to nearly all the peaks that have been visited by travellers. 

W e liave next to notice snow in the form of avalanches as one 

Avalanches. employed in mountain sculpture. 

I ho winter snow, when exposed to the summer 
^ ; Aclcnowled-ment is hero to Professor rymlalfs and Professor 
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mn and infhienowl also hy the heat of the earth itself, is often de^ 
tiiclied in masses sufficient to cause groat natural disturbances. U 
has been suggested that the change in the bed of the Satlaj in the 
plains to its present one has been produced by an avalancli(^ in its upper 
course having dammed up the river. In time ihe barrier gnve way 
and sent down an immense flood to tlie plains, sufficient to carve out a 
more direct course wliieh the river itself has since continued to 
occupy. 

It i», however, to the action of snow in the form of glaciers that 

,,, . the more important results are due. These 

(nauicrs. ‘ 

great engines of denudation have the form 

of a solid river ever progressing downwards through the valleys 
until tlio ])oint is reached where the rate of motion is balanced 
by the melting of the ice. In the figure of the Pindari glacier, 
givc'u h<‘real*ter, it will ])c seen that the glacier fills the bod of the 
upper valley and is fed by the drainage of the snow-covered slopes 
on either side. Its face is discoloured with mud and stones and is 
utterly unlike one’s prciconcoived idea of masses of ice. Along the 
sides and (idgos, too, arc rows of earth, stones, and boulders trans- 
.l)orttid and deposited in order by the ice-stream. TIi(‘so deposits are 
called moraines. Much of the material transport(‘d falls down into 
the crevi(;es and gets between the bottom of the glacier and the rocky 
bed along wliicli it moves, and which is thus subjected to a grinding 
process that reduces even the hardest rocks to powder. This fact 
accounts for the turbid character of glacier strciims, (‘specially near 
their source. The influence of glaciers, therefore, is two-fold, firstly 
in transporting materials and secondly in rt?ducing them to mud or 
sand. The combined result is often seen in the mass of detritus 
heaped up towards the end of a glacier called a terminal moraine, 
and ip the striated and smoothed appearance of the rocks that have 
been subjected to glacial action. As will he s(‘(‘n lieroaftcr, there 
is sufficient evidence of a great extension of glacial action in 
former times that must have had a very important influence on the 
form of the mountiiins. Ounningliam records three great inunda- 
tions of tlie Indus due to the bursting of glaciers in the upper por- 
tions of its course. These had dammed up the river bed and 
eventually gave way, sending a flood down the chaiimd which in 
the cataclysm of June, 1841, appeared as a wall of water some 
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thirty feet high, destroying ovory thing tliat winio within its 
reach.' 

Rain has had even a more constant and penetrating intinene© 
on tlio mountsiin masses tliaii any ol tlie ])n>- 
ceding forms, for it has furnished the ma- 
terials from which the ice has been formed and is more universal in 
ihs operations. The salts and acids contained in it have also had a 
peculiar action of their own. Rain wdiilc falling through the air 
takes u[) some portion of carbonic acid and when it reaches a rock 
dissolves and carries away certain portions of its texture. The 
result of this process is that not only is the rock reduced in bulk by 
chemical action but what remains also becomes more easily operated 
on by the mechanical action of hilling water in the next shower. 
For illustrations of these processes take any line along the lime- 
stone ridges about the hill sanitaria already mentioned, and it will 
be seen how the outer crust whore exposed is ernmbly to the touch, 
and has a rough sandy appearance. For those who have seen the 
long gneissic range extending from Almora to Devi Dlmra in 
Kumaon, there could not be a better example of the influence of 
rain or rock than is there exhibited. Along the road on each side 
where the rock has been exposed to the weather, the outer layer is 
removable by the hand, and at the base will be found a little heap 
of Scand that has been weathered away in (course of time. Many of 
the more loosely formed shales, especially those that conhiin alum, 
speedily decompose on ex]msure to the atmosphere and it is on this 
account that in the midst of rocky formations in the Himalaya it is 
so often very difheiilt to obtain good building stone. Another 
familiar example of the influence of the rain-fall on tho rocks will 
be seen in the stones of old buildings throughout the hills. Where 
protected from the weather their surface exhibits tlie faintest^ trace 
of tho graver’s tool infact, but where exposed they are worn aiid 
eaten into and the outer skin appears granulated and rough. This 
waste of rock material has been in progress for centuries and has 
produced ^ soil in w^h trees have taken root and shed their leaves 
to produce by decoi^ijosition and mixture with the waste the rich 
vegetable mould that overlies our foresfKjlad hills. The presence 
of these ttees has had the further effect of retarding the removal of 
rfT » Ladak, lOt : J. A. S, Ben. X. 617 : XII. 183 : XVII. 2^0. 
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ike newly formed soil not only by absorbing a portion of the chemi- 
cal elements carried down by the rain-water, but also by breaking 
the force with which the rain would otherwise fall on the soft soil. 
Thus we find that on well wooded hills the depth of useful soil is 
considerable and that spnngs are numerous and abundant. On tho 
other hand where the hills have been cleared of forests, the finer soils 
are soon washed away by the almost tropical rain. Tho rocks from 
which the soil has been formed again appear at tho surface and 
the rainfall rapidly drains off leaving no supply for springs, and if 
the process be continued over any considerable area, cultivation 
becomes impossible and the climate is essentially altered. AVhat de- 
foresting has done for Almora can be seen in its scanty rain-fall, its 
barren slopes, and few springs, although the area affected is so small. 

The action of a river in the sculpture of mountains is throe-fold. 

First, it has the chemical action of ruin in dis- 

®iveT8. , . , . « , 

solving portions of rock constituents : again, 
it has in Its mountain course the grinding power of the glacier in the 
force with which it drives the gravel, stones, and boulders along its 
rocky bed : and thirdly, it has the glacier function of transjiorting 
material and laying them down in deposits elsewhere. In tho case of 
glaciers the denuding process is the more importint, and in the case of 
rivers the transporting function has, perhaps, more influence in mould- 
ing tho features of the surrounding country. In the bods of many of 
our mountain streams we can detect the action of both g^feiers and 
rivers in the striated and furrowed appearances produced by the 
former and the rounded forms of worn pebbles due to the influence of 
flowing water. The muddy colour of the water is due to mud or sand 
held in suspension, and it has been estimated that in this way one si.x- 
thousandth part of a foot is annually carried away from the water-shed 
of a great river. This waste is, however, very unequally distributed, 
being very much greater in slopes and valleys and less in plains. “ Wo 
may be prepared, therefore,” with Professor Geikie, “ to find that solely 
by the continued erosion of running water, even the most recently up- 
heaved mountain chains have had stupendous o^sms carved out of 
their sides, and an almost incredible amount of material removed from 
their surface.” Such has been the origin of the Scottish valleys 
which, according to the same writer, “ have been cut out of tho 
general mass ^ of the upraised rock. The existing mountains are 
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whut WO now find thoin to bo, beciiuso tlioy buvobmi loit stand 
while the valleys have been excavated among tliein.” Playfair in his 
“ Illustrations of the Huttonian Theory,” as quoted by the same 
author, writes If indeed a river consisted of a single stream 
without branches, running in a straight valley, it might be supposed 
that some great concussion, or some powerful torrent, had opened 
at once the channel by which its waters ar(i conducted to the ocean, 
but when the usual form of a river is consiihu’ed, the trunk divulcd 
into many branches, and then again sulidivided into an infinity of 
smaller ramifications, it becomes strongly impressed upon the mind 
that all these channels have been cut by the waters themselves ; that 
they have been slowly dug out by the washing and erosion of the land; 
and that it is by the re[»eated touches of the same instrument that 
this curious asscmblagt^ of lines has been engraved so deeply on the 
surface of the globe.” In major and minor river systems the same 
principle is observed ; the lines marking the tributaries of a stream 
appear like the veins of a leaf all converging on the mid-rib and 
each forming within its own area a separate main lino of a smaller 
system until the differences are inappreciable. But it may be asked 
why, if these influences are uniform in their action, the results are 
so varied. The answer is not fur to seek and is to bo found in the 
varied character of the materials on which the aiirial forces operate. 
The southern flank of th(^ Siwaliks below Dehra, consisting of soft 
sandstonlB, are weathered by the heavy monsoon rains until they are 
almost perpendicular. The Krol limestones give their picturesque 
outline to the outer Himalaya, when compared with the other lowtjr 
ranges. The shales and slates have a character of their own, and 
the groat crystalline range itself owes its form to the rocks of which 
it is composed. Kainet has its peculiar pyramidal shape from its cap 
of granite, and Nanda Devi, Trisiil, and the Punch Chiili have had 
their peaks defined by simple aerial action on their materials. Thus, 
our mountain ranges are due in the first place to subterranean disturb- 
ances, and in the second place, to the action of the different forms of 
water, chemically and mechanically, on the varied materials of which 
the rocks are composed. It is the combination of these two forces 
that gives such varied results, and until more accurate and compre- 
hensive information is recorded regarding their operation, it is impos- 
sible to base our physical description on other than arbitrary grounds. 
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The British Hiiimltiyaii districts, wliicli fortii tlu; iiniiKMlitih? 

subject of ill is slvoicli, iir(3 tlitMii.s(‘lvcs such 
a small portion of iho immense ^^eolo^ieal 
rt'gion to Avhioh they belong, tlmt avc shall have to wtindt'r consider- 
ably beyond their limits to attain some idea of Iheir place in imture. 
8omc of the ground forms part of one of the best kno\vn, and 
certtiinly the most widely known, of our Indian rock-formations : 
the IX'hra Diiii is pre-cmineutly the Dun ; and the low hills sepa- 
rating it from tlie wide Gangetic plains ar(3 tlie original Siwaliks, ti 
name to be found in every geological text book. TIk^ roeks of the 
higher hills to the north, below the snowy nmge, have as y(;t received 
only cursory attemtion, being chiefly non-fossiliferou.s slates and crys- 
talline schists. On the snowy range and beyond it in Chinese h'rritory 
wo again come upon formations of Avcll-cstablishcd position, but of 
which we have little real knowledge, and are altogether dejicndent 
upon the occasional observations of a few adventurous exiilorers. 

Ill geology, no less than in other sciences, it is desirable to bo 
able to trace the stages of knowledge. Even 
in descriptive geology this information is 
interesting ; and for the student such illustrations are almost essen- 
tial. Although the germinal idea of geology, that the aboriginal 

* This chaptar has been writt^ by Mr. H. B. Mcdlicott, Supermteudeut of the 
Geological Soj/jy of India, for this volume.^Ij!. T. A. 
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superposition of sedimentary deposits is a sure indication of succes- 
sion in time of formation, and hence tliat the structural relations of 
rocks are the ultimate criterion of age, had to he conceived before 
geology could have birth. The difficulty of applying this test, of 
observing obscure and scattered outcrops, and of putting together 
and discussing the features thus hihoriously collected, is so great, 
that, from the beginning, geologists have sought for, and adopted' 
more ready tests for the chronological classification of rocks. The 
history of progress in geology is in gretit measure made up of the 
failures of generalisations thus too hastily arrived at ; the total 
breakdown of false assumptions, and the con-ection of errors due to 
the forced application of partially understood principles ; to the 
neglect of the regulating laws of structure. Tlie science is so young 
that its liistory in India affords examples of these errors. In some 


cases our admiration of the men and the work they accomplishe<f 
is positively eiiliancod by our knowledge of the difficulties under 
which tliey laboured. Tlic remies Herbert, Falconer, (Jaulley, and 
Strachcy call especially for mention in connection with the ground 
under notice. Cautley and F jdconer will be im])erishably associated 
with the palteontological branch of geology, as having with great 
labour brought together the imrivalled collection of fossils tlm 
description of which was partially published in the Fauna Antinua 
Sivalcnsis. Work of this kind endures, in so far as it is to a great 
extent a record of hard facts, having ouch a permanent intLst, 
such as the existence of a certain fossil within a fixed range of 
strati. It is not so with facts of the first order in geology proper • 
the announcement that such a kind of stone occurs in any particular 
place conveys no information that can be said to have scientific 
value ; it is only when accumulated and colligated under estabH.b.^ 
principles of formation that such petrographL faet^^^ 
any geological meaning. Herbert’s observations were of thZT 
He dealt entirely vrith unfo^ailiferous rocks, and the principles undl’ 
which he had to arrange those observations were stilt to , * 

extent artificial ; his work has tlierefore only an historL intfrZ 
CapUun G. D. Herbert however, n.„st n.nk in merit as well as’ 
Herbert. f^emost pioneers of geo- 

f j j . . India. As a man of great talent and 

of somrd and extcns.vc scientific cultore, he nuty stand ^ith SpMn 
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Newbold, who did so much for the geology of Southern India. The 
advanfcige of the latter lay in the greater simplicity of the ground ho 
worked in and in his being even a few years later in the held. The 
mineralogical survey of the Himalayan districts was one of the earliest 
attempts at a geological map of a coiLsidcrable area made officially in 
India. The work Avas entriistod to ( ’aptain H(*rbert by the Manpiis 
of Hastings ; but it was left to private enterprise to make known tbe 
results. The publication was taken up by Mr. Henry Torrens, of the 
Bengal Civil Service, the accomplished ediior and proprietor of the 
so-called Journal of the Asiatic Society of Bengal, which was ilieii 
brought out at the personal risk and responsilnlity of the Society’s 
Secretary, and was really the continuation of the publication started 
b}’- Captain Herbert himsedf in 1829 with the more api)ropriate title 
(under such conditions) of G leanings in Science. The report appoiir(‘d 
as an extra number of volume XL of the Journal for 1842, nine years 
after the death of Captain Herbert, and sovent(‘on years after tho 
completion of tho survey. The map to illustrate the report was 
issued with volume XI IL for 1814. It com prise's tho very large 
area lying between tho river Kali and Satlaj, more than 200 miles 
in length, and from the plains to beyond the snowy peaks, a bnmdth 
of 90 miles. Captain Herbert does not assume any pretensions to 
autliority. He tells us very' plainly that he made up his geology foi* 
the occasion, but it is pla in, too, from his ohser- 
Ilis geological thcci 1 C . reflections, that he thoroughly 

mastered his authors. His sugge.stions in corrt^ition of eun*ent 
views arc often very judicious, and display a truly scientific turn of 
mind. His work, nevertheless, can oiily^ be noticed in illustration of the 
history of Indian geology. Ho divides all the rocks of the mountains 
into two great ‘primary’ formations — one for the gneiss oceupydng 
the central region, and one for the micaceous, chloritic, hornlileiidic, 
and argillaceous schists, to Avhich also ho joins the limestones. Ho 
makes a third zone of the narrow strip of “ secondary rocks, mostly, 
if not entirely, the Newer Tied, or Saliferous Sandstone.” On tlio 
strength of *this purely imaginary identification hoi ings were recom- 
mended, if not actually undertaken, along the mai’gin of the plains, 
to find the carboniferous formation with its coal. This notion Avas 
not quite exploded by the discovery of the famous tertiary fauna in 
a part of the r^ks designated by Herbert as New Bed Sandstone ; 

15 
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and by tlio latest writers, prior to tlie Geological 8nrvey, tlic sand- 
stone along the fringe of* the Knmaon mountains, and now known as 
the Nahan or lower 8iwalik group, are treated as secondary. The 
constant dip of the rocks of the soutliern Himalaya towards tho 
central axis, so marked a feature in their structure, was treated by 
Herbert in a manner characteristic of tlie times. His tliree forma- 
tions being by assumption successive in order of time, the observed 
structure seemed to subvert tins ordained lelation, making the 
younger apparently pass beneath the older, the schists beneath the 
gneiss, and the sandstones beneath the schist s. He attem[)ted first to 
explain this anomalous lealiire by faulting ; but when his cal- 
culations seemed to demand a fault having a throw of eight miles, 
he gave up the idea in favour of a snpj)()sit;ion infinitely more 
extravagant. He came to fhe conclusion that the a}>parent bed- 
ding in eaeli of Ids tliree series is not true strut ilicat ion, due to 
tlie process of deposition in water, bnt only psendo-stratitication, 
jiroduced by some process of concretionary action ; thus, for 
tile sake of a collateral issue, be cut away the very foundations of 
the science of geology. 


The work of Cautloy and Falconer was the geological converse 
Cautlcy and Falconer. 

entirely witli one .seri(\s of rocks, and t reated 
tlieni almost exclusively from the junnt of view of their fossil cont-ents. 
Tho range of their operations was limited to the low fringing hills 
between the Ganges and the Satlaj’. The structural features were 
very slightly touched upon, the strata being Uxkm to belong to one 
unbroken formation, winch was recogni.sed as of geologically recent 
(late, and as being distinctly made up of the debris of the Himalaya, 
rile following abstract list ot fo.ssils will give an idea of the extent of 
their labours, and of the richness of tlie fauna they discovered : 


kSiwalik fossil vertebrates. 


Qi-adrimana. 


Sfmnoplthecus, Pilhecusi. 


Carnivora. 


Jh/a^no, Amphwjon, M^llivora, Fells, 

Drepanodun, Lutra, Enhi/driodon, ^ 
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fitegodon (4 sp.), Loxofkm (1 sj^, Euekplia,'^, Ma»todon (2 ip.); 
Dimtherium (sp.). 

Artiodactyla. 

Ilemprotodon, Merijcopotaniusy Hippohjns, ChalmtJiermn, 
Simthmum, Antilope^ Ce'tmia (sp.), ComelopanUdis^ Camdm^ Bm 
(sp.), llemiboSj Amphihos, 

Perissodaotyla. 

Rhinoceros (3 S]).), Anloleilierium^ Eqnm^ Ilippolheriiun. 

Reptilia. 

Crocodilits, Leptorhgnchns, EaramtSj Colossochelgs, Emys^ 
Tnong^Vj Testudo. 

Undetermined species of AveSy P{see,^y Mollasca and Crmlncea. 

It is to Capfciin Riclmrd Strachey, of the Bengal Engineers, now 
General Strachey, Member of tlie India Ooimcil, that we ow(? tln^ 
first sound attempt at a skeyi of Minialayan 
StiacliLy. geology based upon extensive obsorvalion. 

An abstract of his results was puWished in the Quarterly Journal 
of the Geological Society of London for November, 1851, and 
map accompanying bis paper includes about the same ground as 
that of Herbert. A comparison of the two maps shows how great 
an advance had been made. It is greatly to be regretted that 
official and other l)usinoss [u'cvents General Str.achey from making 
with his own hand the few corrections and additions necessary to 
bring his work up to date for the present publication. The annexed 
map is little more than a reproduction of General Stracliey^s, 
and the description also of a large portion of the ground is a re])rint 
of his paper Acknowledgment is made by him that a considerable 
portion of the observations recorded were contributed by his 
brother, now Sir John Strachey, late Lieutenant-Governor of these 
provinces. 

For the geographer a mountain chain is fixed by the conditions 
of continuity and direction. The geologist 
The mountain system. make his mountain systems to 

* On the Qeologv of Part of the Himalaya. Mountains and Tibet ; Quar. Jour., 
Oeol. Soc., London, for November, 1851, Vol. VXl.— Jfl. T. A. 
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depend primarily upon contoniporaneity^f formation, as snggosti’ng 
causal connection. From neitlier point of view can the HimAlayi 
pretend to lixity of limits. On the south, indeed, no great physical 
boundary could bo more marked than the base of the mountains 
between the Jhelum on the west and the Bramaputia^wi the east, a 
distance of about 1,500 miles. The line is remiirkably unbroken, 
without projecting spurs or open r^ntering valleys. It has a 
uniform curve, the bearing in Upper Asdm being to east by north, 
,^hile in the Panjab it is nearly to north-west. Throughout this 
entire length the hills rise abruptly from the alluvial plains. The 
terminations of this boundary are also very well marked. Tt^e Asam 
valley ends against the ranges of the Barma-Malayan mountains, 

^ which pass up from the south, at right angles to the Himalayan 
chain, to coalesce with it in the elevated regions of Eastern Tibet. 
Similarly on the north-west the ranges of the KSuliman and Hindu 
Kush pass continuously into the mountain region of Little Tibet, 
nearly at right angles to the run of the north-west Himalaya. It 
is on the north that the question of a physical boundary is to a^^^great 
extent arbitrary. The chain of mountains that, under the name of 
Himdlaya, forms ihe northern boundary of Hindustan, is reality 
the southern face of th€ great mass of elevated land extending through 
nearly 30 degrees of longitude, from the sources of the Oxu»^ those 
of the great rivers of China, while its northern face ai)pears upon 
our maps as the range called Kuenluen. To the south lie tlrt'jjlains 
of India, whose gr<?atost elevation is about 1,000 feet above tlie sea; 
while on the north is the Central Asiatic desert, which nowhere is at 
a less altitude than 3,000 teet. The loftiest summits known on the 
surface of the earth are to be found towards the southern edge of this 
elevated region, at least one peak having been measured whose height 
^s upAvards of 29,000 feet, while along the whole line peaks of 20,000 
*feet abound. 


So little is known of the interior and northern parts of this region 
that it is impossible to oflPer any general account of it based upon 
actual observation ; but as far as we may judge from those parts that 
have been explored, it appears that the surface is, with few excep- 

Tibetan plateau. "P » mass of mountains, 

the general‘elevation of which, valleys as 
well as ridges, is very great j and there seems no reasoi^for suiiposing 
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tliat either the Himalayaji or Kuenluen have any definite special 
Existence as mountain ranges apart from the general elevated mass 
of which they appe^ to be the two opposite faces. The portion of 
the southern chain to which the following description more particu- 
larly refers^ w aomewhat to tlie west of a central line, on about the 
80th degre§ 6 f oast longitude, which meridian passes through the 
island of Ceylon, and not fat from Cape Comorin. The order of 
notice will be in successfre 2 ones from south to north — the plains, 
tlie Sub-IIimalayan zone, the Outer or Lower Himalaya, and the 
Central Himdlaya. 

AVhfle difference of opinion exists as to the formation of the most 
, recent deposits, it is not to be wondered at 

that there is often much doubt as to the origitx 
of ancient formations. The primitive idea that a water-basin is 
necessary to the accumulation of extensive sedirnentiiry deposits is 
still widely held. To it is primarily due the not yet obsolete opinion 
that tlm plains of India are in great part of marine origin. The only 
direct evidence in support of this view is the local occurrence of sidt- 
wells, which also involves a popular error, for-although the sea is the 
great roeeptuclc of salt, it is chiefly by rock-decOfliposition on dry 
land that salts originate. This fact is'^Iikely to force itself disagree- 
ably upon future generations in India 5 at present we have only to do 
w ith it as at least weakening a mistaken geological position. The only 
fossil i^mains found in these plains-deposits are of land or fresh water 
origin, and these occur even in the delta below the present sea 
level. 

The surface-form, and the distribution of the materials of these 
deposits, is, moreover, just what is now understood to be due to the 
normal action of rivers above their final point of discharge. Torrents, 
streams and rain-scour from the precipitous slopes have accumulated 
a wide bank of coarse diluvial deposits along the base of the mountains 
^ which is known in these provinces as the hhd- 

bar or forest zone. In Rohilkhand it is about 
ten miles wide, and has a fall of from fifty to seventeen feet per mile, 
and, except in the rainy season, water is not procurable in it. Even 
considerable streams sink into the porous 

TiiVdtim * 

gravel-beds. Outside the hhdhar is the tardi, 
also about t^n miles wide, in which water is superabundant, 
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producing swamps and excessive' moisture. Formerly it was^ 
supposed iiiat this an area of actiwl depression ; it has, however, 

a ve^ consWerable fall, averaging (in Rohilkhand) more than ten 
feet in a inile. The 'moisture is due to the copious re-a2»pearance 
of ^the Water absorbed at the head of the hhdhar. From the tardi 
the plains gradually decrease in slope to three or four inches per 
mile in the deltaic regions. 

A belt of fringing ridges, varying in width and abruptly lower 
‘ ‘ than the contiguous nuass of the Himalavju 

Siwalik zone, lonaed of occurs throughout tlieir entire length, with 
tertiaiy rocks. pcrhajis two, short interruptions in Lower 

Asdra, which are doubtfully and in part attributed to denudation. 
The pure geographer might, in some places, ignore this feature, as 
perha,ps below Naini Tal and Darjeeling, choosing to regard its- 
representative there as mere spurs of tL^e inonnhiins. Gteological 
observation, however, dra>vs attention to geographical features that 
might otherwise esc?ape notice, and notes that these so-callcd spurs . 
will always he found affecting the form, not of spurs projicr, hut of 
ridges parallel to the adjoining mountains, and in a more or less 
marked degree semiKletachcd from them by a chain of deep longitu- 
dinal gorges and loW gapsi, corresponding wdth a h'ading geological 
boundary, that between the old slaty and schistose rocks of the 
mountains and the massive tertiary sandstones of those fringing 
hillsii 

From this double consideration the name Sub-Himalaya fias^ 
Divisions of the terti- given to these lower ranges and to 

^ ary series. the rock-series forming them. P"or the 

most part these hills are apparent to tlie least obeeiwant f raveller, 
outer ranges being separated from the inner qpes b\ broad 
iBit valleys, or Mns, These more detached ridges have Jong been 
familiarly called Siwdliks, a name extended by Cautley from the 
native name (Shib-wala) of the representative range separating 
the Debra Ddn from the plains. This name, too, lias been hithorta 
currently applied to the hills and rocks here described as Sub- 
HimAlayan, wherever distinctly recognised. The closer study of 
ihis zone has, hdWever, brought to light distinctions involving some 
difficulties regarAng the application of this familiar name. It has 
been found that there are recognisable divisions in tl^s great series 
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of tliG tertiary deposits of the Sub-Himdlayan hills, and that the 
younger of these groups conta|ns by far the ^gcst share (if not 
all) of the well knoVn Siwalik fossils. On this account it was 
proposed to restrjct the name Siwdlik to the hand in which those 
fossils occur ; but there are good reasons for preferring to con- 
tinue the extension of the old name, and to indicate the separable 
geological horizons as Upper, Middle, and Lower Siwdliks. On 
the small map annexed they are coloured together as upper 
tertiary. 

It was in the gi’ound west of the Jumna, between the Kayarda 

Supposed key Motion of ^ where the outer and inner 

imconformable groups. confluent for a length of about 

forty miles, that the separation of the original Siwtilik series into 
distinct groups was first brought to notice. Throughout the whole 
cross-sectibn the dip of the strata k inwards, towards the moun- 
tains ; hut along a sharply marked line, continuous through the 
length of these hills, there is a junction of highly contrasting rocks : 
the brown and yellow clays, and conglomeratic gravels at the top 
of the scries forming the outer zones of low hills, abut against 
harder red clays and sandstones forming an inner zone of somewhat 
higher hills. The feature is nowhere 1[)ott(*r schui than in the 
region of the Mdrkanda, sonfli of the town of Nahan, the C!ij)ital 
of Sirmiir. As is generally the case along the junction of rocks of 
very different textures, the actual surface of contact is concealed 
by ddbris ; and the appearance suggested by the conformable 
dips is that the outer rocks pass regularly beneatli the inner 
ones. 

Such was the view tacitly adopted by the discoverers of the 

Overlook^ by early Sivalmsis, It was from tlie same 

observers. trans- Jumna region, south of Nahan aili 

of this rock-junction, that a very large proportion of the great 
Siwdlik fossils were procured. No particular notice was taken 
of the striking feature just described; and Cautlcy accounted 
for the absence to tho east of the Jumna of the highly fossilifer- 
ous beds known to the west, by supposing lesser upheafe- 
ment of the ground to have occurred in that direction ; thus dis- 
tinctly implying that those beds underlie and are older than 
th^ rocks of the cis-Jumna Siwdlik range, which he had himself, 
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from fossil Und petrological evidence, identified with the rocks at 
Nahan. 

Herbert’s deliberate rejection of the elementary fact of stratifi- 
Nature of the uncon- cation, to make way for a theoretical diffi- 
formity. culty, is scarcely a less remarkable date- 

mark than the ignoring of so striking a stratigraphical feature by 
original explorers of the Siwaliks. The facies of the two con- 
trasting grougs, as seen along the boundary, at once suggest that 
the out^, and apparently underlying /ooks are really the younger, 
and this is immediately confirmed b}’* finding that the conglome- 
rates of this group are principally mad© up of the debris of the 
contiguous inner strata. Although this lattet^foct would be some- 
what against the supposition, the steep abutting rock-junction 
would next suggest a fault, along which the lower strata were 
tipheaved on the north, and thus brought Jnto contact with younger 
beds of the sam^ series. Patient search, however, revealed an exposed 
section of the actual contact showing the relation of the strahi 
to be quite different from ihat implied by faulting. The con- 
glomerates were found tp rest against a denuded surface of the older 
group of rocks ; the junction being in feet that of an original steep 
edge of deposition to which m actually overhanging, inverted pitch 
had been given at many piuts by subsequent lateral compres- 
sion. 

The feature, as thus described, involves much more than simple 
successive deposition of the groups. It ex- 

•Pirat inferences from it. x 

hibits strong unconformity between them, 
requiring the older group to have been upraised and deeply denuded 
before and during the formation of the younger one. Such a relation 
generally implies a considerable break and lapse of time between the 
formations, with a corresponding change in their fossil fauna. It is 
precisely, the history of such changes which it is the business of 
geology to unfold. But to the unfortunate neglect of the simplest 
stratigraphical observations, fossils from both groups were mixed 
together in the magnificent collection that lay ready to the hand of 
the early discoverers. On account of the character and extent of this 
stratigraphical feature, suggesting that an unconformity of such depth 
must have a very wide range, it was proposed by the first observer of it 
to restrict the name Siwdlik to the younger formation, and to designate . 
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the older rocks, of the inner zone, as the Ndhan group. It is the name 
by which Cautley identified a certain horizon in the series, although 
apparently assigning to it a position the reverse of the correct 
one. 

Large as is the gap absolutely required between the ages of the 

beds actually in contact along this boundary. 

Oori'cctcd view. « •/ » 

it was matter of surprise from the first thai 

no trace of so great an unconformity could be found in the immense 
thickness of deposits to the south of it. From the conglomerates 
at the junction, southwards to the plains, one crosses a descending 
section of several thousands of feet of strata without a trace of 
unconformity : showjgg either that even at the base of this section 
the beds of the N^liatt group are not represented, or that the dis- 
turbance which produced the unconformity along this line of abrupt 
contact was of such a nature as to admit of continuous deposition 
within so very short a distance. Ruling ideas at the time were 
certainly against the latter supposition, that extended observation 
seems to confirm it. Going westwards along the Pinjor Ddn, wo 
find qt the Satlaj, on the very strike and ^4nsion of the Ndhan 
range, a continuous conformable sequence from ike beds of the Ndlain 
horizon into the softer' sandstones, clays and conglomerates at the 
top of the scries. The lino of disturbance which in the NAhan region 
resulted in a denuded scarp against which the topmost beds were 
deposited by overlap, produced in the Satlaj region an anticlinal 
flexure which must have been so gradually evolved that the deposits 
accumulating along its southern base were sensibly conformable 
throughout, although now we find the uppermost conglomerates 
almost vertical, with a southerly underlie, at the edge of the Dun. 
Thus it is evident that a well-defined break is not a general feature 
in the Sub-HimfiJayan rock-series, and that it w-ould be premature 
so far to sever such a portion of it by a separate name from the time- 
honoured Siwaliks. The name Ndhan is already current in print, 
and may at present be understood to indicate lower SiwAlik rocks. 
It is important, however, to point out that the leal inference from 
the unconformable junction is of more interest than the prtmd facie 
one ; without it we should not have had distinct proof that slow 
disturbance of great amount took place in the 8ub-HimaIayan zone 
during Rie formation of the Siw&lik deposits. 


Ifl 
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Although the markiMl separation of groups suggested by the 
peculiar feature of the hills between the Kayarda and Pinjor duns 
A division maintainetl is not maintainable westwards, there is a uni- 
"up! tl'ronghout the scries from 

per Siwdliks. l)ase to top whereby approximate horizons are 

assignable. Conglomerates and gravels prevail at the top, variably 
associated with brown sandy clays. In many clear sections the 
thickness is quite 4,000 to 5,000 feet. It is not, liowever, to be 
understood that the deposits were ever strictly superimposed to that 
depth vertically. The mode of deposition in successive banks, each 
trailing upon and thinning out beyond its predecessor, as pointed 
out above for the section on the Sjitlaj, must greatly modify the 
familiar meaning of the word thickness as regards space ; although 
where such deposits become tilted up by lateral pressure, and exposed 
along a comparatively shallow section, the appearance is quite the 
same as if vertical superposition of the whole series had obtained. 
Nevertheless, as regards tmcj the fullest thickness must bo taken 
into account, for each bed is truly successive to that below it. Even 
when raised to the vertical, those upper Siw^lik strata have so 
fresh an appearance as to be scarcely distinguishable from the 
^.most recent deports — from the beds of the torrent shingle or of 
sandy alluvium now accumulating in the diins or on the plains. 
The complete justification for their distinction as an upper Siwdlik 
group is found in the few fossils they have yielded, some of 
which, as Buhalus palcsmdicusy would connect them with the 
pleistocene deposits of the Narbada valley rather than with the 
pliocene Siwdliks. 

The main fossiliferous zone of the Siwalik series constantly 
Middle Siwaliks. occurs beneath the thick mass of deposits 
noticed in the last paragraph, and it has a 
fairly characteristic rock-facies of its own. Massive, clear, gray; 
soft sandstone is decidedly the prevailing rock ; but brightly tinted 
clays are also often in great force. The large vertebrate remains, 
although mostly found in sandstone, are certainly more abundant 
where there are associated clays. Several thousand feet of thickness 
must also be assigned to this middle Siwdlik group. Falconer con- 
sidered this Siwalik fauna to be miocene, but palaeontologists aro^ 

now decidedly in favour of its pliocene affinities. ‘ * 
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In conformable sequence beneath the fossiliferons zone we find 

Kihan or lower Siwtlik. ’’“f ^ f *yP®> decid- 

edly ditFerent aspect— strong sandstones, 

but of a darker hue, and often highly indurated, with hard clays 
generally of a deep red or purple colour. Throughout the Himala- 
yan range, east of the Satlaj, they form the flanking ridges close 
under the higher mountains, and inside the diins ; or at least they 
mostly occupy that position, for it cannot be said that middle Siwur 
lik beds do not occur there too, as will bo seen from the remarks 
upon structure. No fossils can bo quoted from those beds, but it is 
believed that some existed in the original Siwalik collections. They 
would probably bo of miocenc age. 

One of the most interesting features in these Siwalik deposits is 
Horizontal variations variation they exhibit in relation to tlio 
ill the Siwalik depoHits. position of the great river-gorges. This is 

most marked in the case of the upper portion of tho series. The 
accumulation of coarse conglomerates is immensely greater in the 
immediate vicinity of tho large rivers of the Himdlayan system, and, 
moreover, it is only within the range of those streams that wo find 
tlio beds of largo rounded blocks of quartzite and other hard rocks 
such as are now brought dowu by those great torrents. In tlio 
intervals lietween the rivers such conglomerates iis occur are formed 
almost exclusively of tlio debris of the adjoining hills, the same as 
arc found in the minor streams now flowing from those hills; but in 
this position sandy clays often form the bulk of the formation. The 
same influence is obseiwablo in the middle group of the series, which 
is often conglomeratic and gravelly, or almost exclusively sandy, 
near the main rivers, while away from them tlie clays are often in 
great force. These facts are very observable at the Satlaj* ; in tho 
gorge above Bubhor the whole of the upper group is coarsely con- 
glomeratic, and the middle one is more or loss pebbly throughout, 
while at seven miles to the north-west the brown sandy clays, in 
which the fossil huhalus and camelus were found, foi’m three-fourths 
of. the entire thickness of the upper group. The apparent exception 
in the case of the Jumna is even a more marked illustration of the 
fact under notice. The river now flows through the Siwdlik range 
at many miles to the west of the gorge where it leaves the nioun- 
iain^idhe fact being that in the elevation of the outer range the 
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Jumna could not erode a jwissagc through the great accumulation of 
conglomerates it had formerly discharged in front of that gorge, 
and which now form the highest summit of the outer range. It had 
to work round them not in the direction of its near neighbour the 
Ganges, but towards the region of lesser deposition. Thus the con- 
trast between the Siwfilik strata to the east and west of the actual 
river-passage is so great that it has been questioned if the formations 
can really be the same. To tlie east the upper group is made of 
the hard shingle conglomerates, while on the same strike to the 
west the conglomerates are composed of local, principally lower 
Siwdlik, ddbris. In the cis-Jumna Siw&liks the middle group is 
formed of thick masses of soft sandstones that have yielded very 
few fossils, while to the west clays occur largely on the same 
horizon, and fossils abound. Tlie facts indicated in tliis paragraph 
are of great importance, as bearing upon the question of the 
mountain-formation ; showing, as they clearly do, that although 
these deposits, to a thickness of 8,000 to 10,000 feet, arc 
now in many places turned up to the vertical, and even in- 
verted, yet the main features of the higher mountains must have 
been during the Siwalik period sensibly similar to what they 
are now. 

So far we have briefly considered the original characters of the 
Structure of the Siwfilik Siwalik strata : it is necessary now to notice 
tlie features induced by disturbance. This 
has taken place on the grandest scale. On the right bank of the 
Ganges above Hardwar the gray sandstones of the middle group 
have a high southerly dip ; and this rises gradually, through an 
enormous thickness of strata, to a nearly vertical underlie in the 
conglomerates at the outer edge of the range. A section of the 
same type is splendidly exposed in the gorge of the Satlaj above 
^ubhor, in the second range of the Sub-Himdlayan hills. There 
is much method in the form of these flexures : they very generally 
affect the form known as normal^ L e,, bends in which the dip is 
greater on one side of the axis, and so called because of more com- 
mon occurrence than the symmetrical flexure— when both dips are 
equal— or than the folded flexure, in which the strata on the side of 
the steeper dip have been pushed beyoi^- the vertical, and so 
partially inverted. As an almost uiiJ?veUBfl„«u|^. jJiis region, the 
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steep side of these normal anticlinal flexures is turned from tlie 
mountains. From this there results the familar conformation of the 
Sub-Him41ayan hills, presenting a scarped face to the plains and a 
long slope towards the interior valley. These duns, or at least the 
flat longitudinal valleys which are the typical duns, are thus struc- 
tural features, not mere valleys of denudation ; they rest upon the 
comparatively little disturbed stratii in the hollow of the synclhiai 
flexure. The range separating the diiii from the plains is formed by 
the anticlinal, the steep (outer) limb of which is generally broken 
up and denuded away, hence the south face of the range presents 
the scarped outcrop of the beds on the north side of the axis of 
flexure. 

In the inner ranges, where the disturbing action was greater, 
The Niln under Mus- normal flexure often becomes folded, 
with, of course, inversion of the strata. There 
is an instance of this fairly seen in the Niin stream under Mussooree : 
below the narrow gorge, through massive sandstones having a steep 
northerly underlie, there is a continuous section in the low banks 
showing the sandstone becoming pebbly, then interbedded with thin 
conglomerates, then with thicker and coarser beds, all having the 
same high northerly dip. This is undoubtedly an ascending section 
though ai)pareutly, according to the dip, it is a descending one, i,e., 
the whole series is inverted. To any one who has understood these 
simple explanations, it will be apparent that if these conglomerates 
are u})per Siwalik, and unless there is a fault somewhere about the 
mouth of the Niin gorge, tlie inner Sub-Him61ayan range under 
Mussooree must be in great part made up of middle Siwalik, and 
not of Nahan beds ; and indeed tlieir character would support that 
view. If these conglomerates of the Niin are not upper Siwalik 
they would form a new sub-division of the Nalian group, which 
could then hardly be classed as lower Siw41ik. Similar conglomer- 
ates have lately been observed in this inner Sub-Himdlayan zone 
east of Naini T&l. It is however to be remarked that these folded 
flexures often are attended by great faulting, on such a scale that all 
appearance of flexure is lost and we only find a section of upper 
Siw&liks dipping against, and apparently passing under, beds of the 
Nahan type. There aarf several grand instances of such faults in the 
broad beyond the jSailaj in the Kangra 
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region and on through the Jamu hills. They run quite straight 
or in very open curves for several scores of miles, and as the dislo- 
cation lessens, the unfaulted flexure is gradually disclosed. The 
section in the Niin shows us that to the east as well as to the west 
flexures may take the place of the peculiar unconformablc overlap- 
ping boundary between the upper and lower Siwaliks described in 
the Nfihan region, where there is no dun. The difference of struc- 
ture would be such as might result from the ])rcsenco of some 
unyielding mass of rock underground in this latter position, prevent- 
ing the formation of flexures. This N&han region is in other ways 
remarkable, as we shall see in following sections. 

The form of the structural features prevailing in the Sub-Hima- 
layan zone indicates plainly a thrust fVom the adjoining mountain 
mass ; and the magnitude of the tolal movement is astonishing in 
connection with the reflection made in a previous section, that, it 
must in great part have occurred since the mountain mass had 
assumed somewhat of its present form ; or, at least, that the main 
drainage system had remained the same throughout. 

From what has already been said, a general idea might be formed 
Distribution of Siwdlik *^6 distribution of the different groups of 
rocks. the Siwdlik series ; but the effects of denu- 

dation and other influences remain to bo indicated. The chief 
expanse of the Sub-Himalayan hiHs and rocks is beyond the Satlaj.. 
From about Pinjor, the lower Himdiayan ranges trend northwards 
towards the lofty gneissic ridge of the Dhauladhar, overlooking the 
Kdngra Diin. The outer range of the Sub-Himalayan is not affected 
by this change of direction, so that the zone of tertiary rocks becomes 
permanently widened to about three times the breadth it exhibits 
along the whole mountain range to the east. In the Kangra region 
there is a succession of three ddns occupied by conglomerates, separated 
by ridges of sandstone brought up along great faults. To as far as 
the Ganges the upper SiwAliks are still well represented in the outer 
hills ; but east of this river, along the whole of Rohilkhand, only 
remnants of these outer Siw&liks have been observed. They seem to 
have been mostly denuded away, and one comes at once upon the 
older sandstones of the ranges immediately flanking the high moun- 
tains. This is the case under Naini T&l. The change, however, is 
not a permanent one ; for, again, far to on the road to 
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Kdthmfindu, there is a broad outer Siwalik range, formed of soft 
sandstones and conglomerates, and separated by a diin from an 
inner zone of lower sandstones. But, again, along the Sikkim 
and Bhutki border, there is no sign of the outer Sub-Ilimalayan 
range. 


It has been said above that the uppermost Siwtilik strata are 

^ ^ ^ considered to be of newer pliocene age, and 

Post-tcrtiaiy deposits. ^ 

wo have seen modern deposits being laid 

down against them along the base of the hills in the hhdbar region. 
In these a fossil village was dug out by (lolonel (]!autley in the 
excavations for the Eastern Jumna Canal. They no doubt passed 
down into beds of the prehistm*ical or recent period. Still there 
would be a great gap left in the sequence of formations — ^the whole 
of the pleistocene period, represented in Europe by the drift, and 
the cave deposits, which for years past attracted so much attention 
in connection with the discovery of human remains. For some 
middle portion of that period representatives are found in the Suh- 
Himalayan zone. They arc unmistakably exposed on the Satlaj, 
above Bubhor, w'here the hills on either side of the riv(‘r, to a height 
of some 500 feet, are capped by clays and coarse conglomerates, 
resting quite undisturbed on the edges of vertical Siw^dlik strata, 
both of the middle and up[)ermost groups. It is clear that a long 
time of disturbance and denudation must have intervened between 
the deposition of those totidly unconformablc depOwsits ; also that 
those high-level conglomerates are separah^d from recent deposits 
by at least the time it has taken the Satlaj to excavate its gorge to 
its present depth. These two limiting tests of age are quite as co- 
gent as those applied to corresponding deposits in Europe. Beds of 
the same age are well exposed above the sanction already described 
in the Ndn river under Mussooree. They are here quite on a level 
with the summits of the Siwdlik hills to south of the Dehra 
Ddn. 

The most interesting deposits of this age are those to which a 
glacial origin has been assigned. It was long 
since observed that the glaciers of the 
Eimdlaya had once extended to a much lower level than they do 
now. Unmistakable* moraines are found in Sikkim to within 8,000 
feet of the sea present limit of glaciers being about 14,000 


Supposedglacial deposits. 
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feet. \ More recently a glacial deposit has been described in the 
^angrfi valley. Enormous blocks of gneiss are freely scattered in 
Hthe low ground, at an elevation of 2,500 to 3,000 feet, along the 
whole base of the Dhauladhar range, resting on the Siwdlik strata. 
One cannot well assign a limit to the mass that may be moved by 
a rush of water on a considerable slope ; but the distribution of 
these blocks makes it very difficult to account for them by any 
action of this kind through the existing gorges ; for they occur 
along the slope of the flanking ridges, seemingly quite out of reach 
of any possible sweep of the torrents. They are three possible 
assumptions to account for their position : by supposing the scarp 
of the gneiss now forming the mountain-ridge to have once extended 
a couple of miles in advance of where it is now, and so as to bring 
those blocks within the range of its talus, but in this case the blocks 
should bo found over the intermediate heights, which is not the case; 
or to admit that the blocks were ice-borne, and not by glaciers, for 
the blocks are not arranged in moraine fashion, but by floating ice 
in a lake of that period ; or to suppose that the whole valley and 
the main gorges were formerly choked up with detrital accumulations 
to such a level as may have brought these lateral positions within 
the range of the spill from the gorges, ever overtopping the lower 
flanking hills. This is by no means a gratuitous supposition, for we 
find those coarse superficial deposits capping the heights above 
Kiingra fort, on the south of the valley, and not derivable from the 
Siw&lik conglomerates on which they rest. The necessary slope of 
deposition for such materials, from this position to the mountain 
range, would give elevation enough there for any observed distribu- 
tion of the great blocks, by simple diluvial action. This is probably 
the real history of the case ; but the possible influence of ice action 
to aid the process is not to be lost sight of. When the Himdlayan 
glaciers reached to 8,000 feet lower than at present, ice-work must 
have been very active in the Dhauladh&r, and its effects very mark- 
ed in the deposit at the base of the range. All the facts suggest 
that those high-level gravels are of the same age throughout the 
Him&layau border, and probably of the same age as the former 
extension of glacial action ; and it is impossible not to notice the near 
coincidence of this age with that of the glacial period of Europe. 
There is no independent evidence of changes of Jevel since the age 
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nf these deposits ; aud it is doubtful how far mere difference of rain- 
fell could count for the change ; we should thus be driven to enter- 
tain the idea of an ice-age. 

The confirmation of this physical evidence of a great phenomc- 

I«.poTU.n»of thetUeory. having «ffeeted synclironously so largo 
a portion of the earth s surface would be of 
the highest importance to geological science. Since llie al)andon- 
mcnt of the primitive idea that all similar rocks wore of contem- 
poraneous origin, we have been at a loss for any test of absolute 
time-horizons. Within continuous land areas some approach to a 
judgment can be made by closely comparing series of adjoining 
sections, but for any distant or detached area we have to trust to 
palaeontology for the homotaxis, or comparative classification, of 
formations. Palaeontological homotaxis, however, implies differ- 
ence as well as correspondence in actual time relations ; and the 
problem of settling, from fossil evidence only, in which direction 
the difference should bo counted, is an exceedingly complex iindci’- 
taking. Thus palaeontology itself was the chief sufferer by the 
natural limitation of age-tests for the stratigraphical foundation 
upon which it was based, and of which it is as yet far from being 
independent. And as the history of life upon the globe is tho 
object of the highest interest in geology, the check to progress was a 
very serious one. The occurrence of even one scmi-univcrsal 
phenomenon, leaving such peculiar and well-marked stratigraphi- 
cal characters as those of an ice-period, would afford an invalu- 
able test whereby to check the direction of growth and disti-ihution 
of organic forms in all the formations nearly connected therewith. 

The change from the Sub-Himdlayan hills to the outer region 

The lower Hlmilayan "f *^2 mountains is always, as has been 
region. shown, a more marked feature than tho 

mere difference of height would suggest. Tho hills of tho Nahaii 
zone range from 3,000 to nearly 5,000 feet, while the summits of 
the adjoining mountain-ridge vary from 6,000 to 8,000. From 
this to the great snowy range there lies a tract more than fifty miles 
wide, of deep valleys and narrow ridges, the average elevation of 
which would be scarcely over that of the border-zone of mountains. 
This is the region appropriately known as tho lower or outer 
Himdlaya. The main watershed of this broad tract of mountains lies 

17 
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well to the nortli of the line of snowy peaks, and the great rivers 
traverse the lower hills in very tortuous courses. The configuration 
stamped upon the area hy the denudation from rain and rivers gives 
very little clue to the rock-structure. Although the general strike of 
the formations is parallel to that of the range, the composition of the 
stratii is too complex, and the cases of local distortion too frequent, 
to admit of anything like the regularity of Feature that has been 
described in the Sub-IIimalayan zone. One character may, how- 
ever, be noticed as constant tliroughout the western part of the lower 
Himdlaya to as far east as the Nepal frontier : along the outermost 
zone there occurs a strong limestone formation, producing ridges of 
more rugged outline and haying a greater elevation than the hills 
for some distance to the north of it. Our knowledge of this 
immense stretch of mountains is so fragmentary that no connected 
account can be given of it. We can only give a sketch of the four 
sections that have been even cursorily observed, and offer some 
conjectures as to their connection. The four sections occur in the 
Simla region, the Kumaon region, Nepdl and Sikkim. 


The first thing to note of the Simla region is that it constitutes 

, the termination of the Lower Himalaya as 

The Simla region. . • j i t i ^ 

cliaractcnsed above. In- describing the 

Sub-Himdlayan zone it was noted how from about Pinjor (on the 

main road to Simla) the boundary of the mountains trended round 

to the north for about eighty miles, up to the base of the Dhaula- 

dhdr ridge, which is exactly on the line of the great snowy range, 

and is structurally its equivalent Thus, of course, the continuous 

broad area of lower mountains is cut off. It is important to notice 

that this is not a freak of denudation, a great bay worn into the 

mountains by a tertiary sea : were this the case, we should find the 

successive formations of the area striking out along that curve and 

^ abruptly cut off there. The fact is not so. The strike of the rocks 

bends regularly with the direction of the boundary, thus showing 

that the entire feature is an original character of the mountain- 

structure. We have here, in the extinction of the Outer Himd- 


layan region, the beginning of the north-westerly decrease of the 
Himdlayan elevation. The mountains beyond the Ravi, which, 
in a superficial sense — as being south of the range of maximum 
elevation — might be held to represent the . Lower* Himdlaya, do npt 
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reproduce its characters. Kashmir has structurally more relation 
to the Central Himalaya than to anything south of the snowy range. 
This fact of diminishing original elevation comes out very clearly in 
the peculiar distribution of some of the formations that occur in tho 

Simla region. These have been roughly classified as below : 

r Kasauli. 

Sirmur Dagshai. 

V Siibathii (niiimnulitic). 


Kvol (? iriassic). 

Infra-Krol. 

Blaini. 

Infra-Blaini. 

Schists and gneiss. 

Tlie marked change in the surface configuration from the Sub- 

The Sirmur tormmtiou. *<> *^6 Lower Himalayan hills 

introduces for tho most part a total change 
of rocks. Below Mussooree and Naini Tal, and throughout tho 
whole range to eastward, one steps at once and for good from the 
upper tertiary sandstone to the much older slaty rocks. It is not 
so, however, in the region between the Jumna and the Satlaj. 
The high ridge on which stand the stations of Kasauli and Dagshai 
is formed of rocks very similar in character to those of tho Nahan 
zone close by ; but the marked boundary separating them is con- 
tinuous with that forming to the east the separation of the Nahan 
from the slates. Indeed even here, under Kasauli, the slates olteii 
appear along the boundary beneath the sandstones of the ridge, 
which have been upheaved upon a basement of tlieir sii|)j)oriiiig 
rock. Resting upon the slates in this position we find thick hods 
of dull brown, gray, and olive indumted clays with bands of liiiK*- 
stone, in which there occur abundantly fossils characteristic of the 
nummulitic period. These beds are well seen about Subathu. 
They are overlaid conformably and with alternating transition by 
red clays with hard purple and gi*ay sandstone, well seen about 
Dagshai. In the ascending section sandstone prevails to the 
exclusion of the red clays, as is well seen on the ridge at Kasauli. 
In these top beds numerous leaves have been found indicating 
tho proximity of an abundant sub-tropical vegetation. Tlie 
aggregate thickness of this threefold formation (Subathu, Dagsliiii, 
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and Kosauli) may be from 2,000 to 3,000 feet. Collectively it 
may bo known as the Siruim' series, a considerable part of its area 
occurring within that State. 

Here, then, at last we have a formation the horizon of which is 
fixed by a well-marked marine fauna. The 

Its distribution. a i . , 

bubathu group at the base of this series is 
certainly eocene ; and considering the perfectly transitional charac- 
ter of the three groups, we may provisionally consider the whole 
series to be of this age. The study of its position and relations seems 
to throw much light upon the history of the mountain-system. It 
forms an almost isolated outlier, caught up on the edge of the moun- 
tain-area. Its greatest width, east of DagshAi, is about ten miles. 
In that direction it stops out along the crest of a ridge at about 
fifteen miles west of the Jumna ; the mode of termination show- 
ing that it was effected simply by greater elevation to the east, 
and consequent denudation. The only other known occurrence of 
those rocks within the south Himalayan boundary to eastwards is 
a small patch of Siibiitlm beds on the top of the ridge oast of 
the Ganges close to the village of lion in Garhwal. In the far 
oast, however, the nnmmnlitic deposits at the south base of the 


GAro^ hills have a very striking resemblance to the SubAthu beds ; 
but it is doubtful if they were ever connected. To the west 
at the SatlaJ, the outlier is attenuated to a band a few yards* 
wide-a bottom remnant of the SubAthu beds. Tlicso rocks again 
appear in some force in the ridge beyond, but become gradually 
depressed in that direction, so that before readnng the BiAs 
the most characteristic bottom group has disappeared. The band 
as represented by the upper groups is well marked, though very 
narrow, at the Kavi. The hill station of DharmsAla stands upon it. 

Some points of interest have been made out regarding the rela- 

and the 

• contiguons older formations. There is very 

deep unconformity : the SubAthu beds do not rest upon the ne/t 
youngest rock, which is the great Krol limestone, but upon beds 
which underlie that limestone. This is fully „ade out As a 
natural concomitant, wo find that the surface of contact of the two 
contrasting formations is a very uneven one. On the ridee at 
SubAthu there are not more tluin 50 feet of the typical SuMthn 
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beds below the red rocks ; while in the valley alongside there must 
be 600 to 800 feet of this bottom group. These facts suggest 
proximity to the edge of deposition of the nummulitic sea ; and the 
succeeding deposits, ending in the plant-beds of the Kasauli zone, 
tend to confirm the view. 

^ It seems, too, that little or none of the contortion which now 
Contortion of the slates nffccts all the rocks had occured before the 
post-cocenc. deposition of the Subdthu beds ; for at 

Subathu itself a characteristic bottom layer is clearly seen, resting 
continuously throughout a considerable synclinal flexure upon 
approximately the same bed of the supporting slates. In agree- 
ment with this observation, wo now find these rocks to liave 
undergone equal contortion with the slates. The inner boundary 
of the eocene area is a very broken one ; and outlying shreds 

of the nummulitic clays are found caught up in folds of the 

slates, as may be seen on the road north of the Haripur rest- 
house* 

All these facts would tend to prove that although some general 

elevation of the mountain area, involving 

Iri fcrcnccs. ^ ^ 

deep denudation of the rocks, had occurred 

hero prior to the tertiary period, none of the special disturbance 
characteristic of the existing mountain-system, and so specially 
marked in this fringing zone, took place till after the deposi- 
tion of the eocene rocks. The Sirmur scries exhibits more intense 
and varied disturbance than is at all general in the Nahan group. 

The relation of the Sirmur to the Nahan group cannot be so 
Relation of Sirmur and definitely made out, as they arc only seen 
SiwAiik senes. near each other along a single steep lino of 

boundary ; and the question is, as to the nature of this boundary. 
The argument for the total separation of the groups in this region 
appears, however, to bo pretty conclusive. Although, as has been 
said, the rocks of the upper Sirmur groups have a strong lithologi- 
cal resemblance to those of the Ndhan group — ^so much so that the 
type of the Sub-Hiraalayan deposits may be said to have set in 
with the eocenes — the facies of the Nahan and Sirmur groups are so 
distinct, in close proximity, that there is little ground for consider- 
ing any parts of them, as represented in this Jumna-Satlaj region, 
to be equivalent. It is only on the supposition of the boundary 
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between the areas (which is also the chief boundary along the 
base of the mountains) being a great ftiult, that the question of 
correspondence can arise at all. But as this supposition is the 
pnmdfack one — the one that would be applied from the accepted 

interpretation of like boundaries in other mounhiin regions it 

necessary to state the evidence against'it. 


Throughout the whole range of the Nahan zone in this region 


Probable unconformity. 


no trace of the very characteristic Subdthu 
beds has been found, either at the apparent 
local base of the section, or as a remnant adhering along the sup- 
posed fault-ground. In the former position it might be said we 
should be more likely to find the top rocks of the older group ; but 
this too can be answered negatively : the lower wo get in the Ndhan 
group, we find clays to occur more frequently, whereas the Kasauli 
beds are almost exclusively sandstones. It is also to be noted that 
no remnant of the Ndhan rocks has been recognised capping the 


Kasauli beds, or otherwise, within the eocene area. No conglome- 
rate has been observed in the Sirmur group. The only position 
from which the original continuity of the groups, with separation 
by faulting, could be maintained, would bo to assert that, as the 
actual base of the Nahan group has never been seen in this region, 
the whole eocene group may be buried beneath it in conformable 
sequence, or otherwise ; and correspondingly, that any trace of the 
Nahan deposits had been washed away from the present eocene 
area. So much for the direct evidence. As to the indirect, there 
is really little, except the fact of abruptness, in the character of 
the boundary itself to countenance the supposition of a great 
fault. A straight line drawn from the west end of the eocene area 
in Sirmur to the small numraulitic outlier east of the Gangea 
would touch the Siwalik hills south of Dehra ; and along the great 
bay-like course of the boundary, north of that line, there aro 
many sharp changes of direction, such as are not supposed to bo 
compatible with dislocations of such dimensions as would be 
required in this case. The great faults in the Sub-Him6Iayan zone 
were seen to be remarkably straight. The alternative and most 
probable supposition is that the eocene area was upraised, and 
something approaching to the present steep edge of contact eroded 
out of it, before the deposition of the Nahan rocks. 
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It is, however, to be mentioned that far to the north-west 
Change of character to there IS complete transition throughout the 
the north-west. tertiary series, from the Subiitlm to the top 

SiwAlik, The partial obliteration of the Sirinur series, as forming 
a sharjily defined zone at the base of the mountains, coimnences 
at some fifty miles beyond flie Ravi about Udampur. The zone 
is there more than twenty miles broad, and rocks of Siwalik aspect 
occur wdthin it. Still as a zone of greater upheaval it is traceable to 
beyond the Flinch ; but before reaching the Jhilam it is quite 
effaced, the w’holo tertiary series sweeping across it in an anticlinal 
flexure. These facts do not in the least disturb our conclusions 
regarding the relation of the lower and upper tertiary series in the 
Lower Himalayan region. They only form part of the concurrent 
evidence that towards the middle of the Himalayan system the 
elevation was greater, and commenced earlier than in the terminal 
region. The same fact is emphatically shown in the comparative 
relation of the Sirmurs to the older rocks in these t>vo positions. 
In this case there can be no doubt of the deep unconformity in 
the Simla region — a relation of the same kind as that here 
adopted for the Sirmur-Ndhan relation in the same area. But this 
feature too is quite changed to the north-west : in the groat iiiliers 
of old limestone that occur within the tertiary area of the »]amu 
hills, the Subathu group, with the same characteristic bottom- 
bod as noticed at Subathu, is everywhere observed in parallel (con- 
formable) superposition with the old limestone. It is not in- 
deed proven that this rock represents the Krol formation ; never- 
theless, the contrast of the stratigraphical relation is most striking. 

We have again to refer to the Jumna-Satlaj ground for the 
Older rocks of the Simla ^®st sections of the next older rocks to the 
eocene. The peculiarities of tliis region 
come out stronger as we recede in time. Its character in the 
plains, as the present main watershed of Hindustan, is really its 
least permanent feature : there is some reason to think that the 
JtUnna once upon a time may have flowed towards the Indus 
through western Bajputana. It can certainly be affirmed that 
such a course was within the range of the diluvial conditions that 
formerly obtained in upper India. The peculiar unconformity 
found in this position between the upper tertiary rocks is not, 
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like plains' watershed, accidental or temporary, but structural. 
In the well-preserved sections of the Sirmur group we found in this 
region the only representative, ©f the eocene period within the 
Southern Himalaya ; and again here we find the best preserved 
remains of the older formations. This ground too has been examined 
in more detail, so it will servo as a standard of comparison. 

The Solan rest-house on the new road to Simla stands between 

three picturesque mountains of limestone, 
Standard section. * , .1,1. 1 

more or less isolated m each case upon a 

base of supporting rock. It is a blue gray stone, several hundred 

feet in thickness. From its position here we are safe in taking 

it as the youngest group of the series with which it is connected. 

^t has now for some years been spoken of as the Krol limestone. 

There is often a band of coarse sandstone at the base of it, which 

seems to vary a good deal in thickness, often at the expense of the 

limestone. Below this there is well exposed in this neighbourhood 

a thick band of black carbonaceous slaty shales, which pass down 

into similar non-carbonaceous flaggy beds, forming the whole base 

of the mountains in this zone, down to the lowest levels. At a 

thousand foot or more from the base of the Krol limestone there 


occurs in those slaty flags a thin band of compact limestone of 
clear pink, yellow, or gray tints, often accompanied by a bed of 
conglomerate, and a white quartzite. This band, though a thin one, 
seems to be very persistent to great distances ; it is therefore 
important as a well-marked horizon. It has been identified on the 
flanks of the hills under Simla ; far up the valley of the Tons, at 
the crossing of the Simla-Mussooree road ; on the Ganges near 
Tapuban, and again on the hillside north of the Kota Diin in 
Knmaon. It is called the Blaini group. The Krol group is traceable 
eastwards almost continuously, and m about tlie same condition as 
at the Krol, through Deoban in Jaunsir to Mussooreeand Naini Tdl. 

From certain lithological resemblances to the rocks in Spiti, 


Conjectured aflinities. 


which he had classified from fossil evidence, 
Dr. Stolickza has conjectured that the Blaini 


and tn/ra-Blaini beds may correspond with members of his Muth 


and Bhdbe series, of upper and lower silurian age ; that the Krol 


group represents his Lilang series, which is triassic ; and that 
flie m/ra-Kr^^*imay correspond with his Kuling series of the 
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carboniferous period, in the central Hinidlaya. But uo recognizable 
fossil has yet been found in these rocks iii the lower Himalayan 
region. ^ ^ 

The relation of this series, which forms so continuously the 
Extension to Simla. 

the metainorphic rocks on the north is very 
puzzling, yet essential to the explanation of the mountain structure. 
Some important hints towards it are found in the Simla region. 
Unless one chances to stumble upon an outcrop of the Blaini group, 
the flaggy slates of the infi^TLrol and m/m-Blaini horizons are 
indistinguishable. Immediately north of the Krol there is a com- 
pressed anticlinal flexure, with elevation to the north of it ; so that 
tlie slaty rocks occupy the whole ground till wo reach the quartzites 
of Tara Devi and Boileauganj, which dip towards their common 
synclinal axis at the gap south of Simla : limestone occurs above 
them on Jatog. These may represent the Krol group. However 
this may be, there can be no doubt about the identification of the 
Blaini group on the spur under the Yarrows and under Chota Simla, 
on the opposite sides of Jako. The tliickness of strahi above these 
outcrops, to the top of Jako, would quite carry the section up to the 
base of the Krol group. 

An interesting feature of the section is that the rocks of 
the Jako and Boileauganj hills arc highly 

Typical instance of over- ,, . 

lying metamorphism at motamorphic — mica-schists and garnetiferous 
hornblende-schisis with abundance of vein- 
quartz — while the flaggy slates above and below the Blaini group, 
all round the west, north and east base of the hill, are as little meta- 
morphic as on the base of the Krol. Tliis is a crucial instance of 
a phenomenon that meets’ds far and wide throughout the Himalaya, 
the superposition of i highly ^etamorphic upon non-metamorphic 
strata. The metamoi^hisi^ is often apparently greater than here — 
we find gneiss instead of crystalline schists at top — while the case 
for superposition is less distinct ; so that it is possible to doubt the 
fact of its being a normal ascending section ; and accordingly this 
has ^ways been a chief stumbling-block in the interpretation of 
the lo'^er .Himdlayan sections. It is the feature that so fatally 
puzzled Herbert fifty years ago. Wo shall have to return to the sub- 
ject presently, and would only remark here that the v^ry instructive 

la 
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instance we have just seen occurs in a mucli frequented position, 
where many English people pass many idle hours. 

The same flaggy slates seem to continue for a long way north of 

Seciionalonffridgfinorth Simla, for the most part with a moderate 
of Simla. north-easterly inclination. There are several 

lines of crush and strain, gencirally found at the gaps, but apparently 
unattended by great dislocation, for no new rock appears along these 
lines. The Blaini group has been identified on the ridge north of 
Theog bringing in the Krol bods towards Matiani, where there are 
symptoms of gradual general metamorphism. At Nagkanda this 
change is very decided, and here those slaty schists seem to pass 
into the flanks of Ilatu, the top of which is formed of massive beds 
of gneiss, lying nearly horizontally. This rock is the same as the 
so-called central gneiss forming the southern basement of the great 
snowy range, where its chief characteristic seems to be the preva- 
lence in it of ramifying veins of albite-granitc. These observations 
have suggested that the Krol beds had here overlapped the slate 
series, and are in original contact with the gneiss. 

We have now seen a general section up to the great mountain 

Parallel section in the range. It is taken for the most part along 
Batlaj valley. watershed in a north-east-by-east direc- 

tion from Simla. The apparent simplicity of it is very encourag- 
ing ; but we have not fiir to go to dispel this illusion. It may bo 
noted that no limestone appears on this section beyond Simla. The 
Shrill mountain, however, only a few miles to the west of Matiani, 
is made of strong limestone, not unlike the Krol rock, with an 
accompanying sandstone, and underlaid by flaggy slates like those 
about Simla. If they are the same, and indeed in any case, their 
position is somewhat puzzling, for from Shali they dip eastwards 
under the schists of Matidni and northwards down to the Satlaj, 
where the limestone seems to pass Under the gneiss of the Jalori 
ridge. It is not merely a case of dipping towards these metamor- 
phic rocks ; the V-shaped outcrop of the junction along the steep 
sides of the Satlaj gorge points up the valley, and is more or less 
parallel to the dip of the strata in both rocks. In the Satlaj valley 
above and below Suni, close to the north of Simla, the confusion of 
the limestones and slates is indescribable 5 and there is profuse trap- 
pean intrusion : wfcereas, on the whole section through Simla, from 
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tlie pittinsrto Ndgkanda, only one small dyke has been observed. The 
«bsence of fossils in these limestone and slate rocks makes it almost 
impossible to settle their stratigniphical relations with any certainty.' 

The distribution of those limestones and slates is as irregular to 
^ ^ ^ , the cast as to the north of Simla. The Chor 

mountain— directly between Simla and Mus- 
soorce, and remarkable for being the highest summit (12,000 feet) 
occurring within such a short distance of the plains — is an isolated 
mass of gneiss. To east of it the limestone stretches again far into 
the mountains, along the valley of the Tons, forming Deoban hill ; 
along the Mussooree ridge it occurs frequently, as on the Abbey and 
Camel’s-back hills. On the top of Landaur it is mixed with sandstones, 
and appears again by itself on the Tapuban point. The Blaini lime- 
stone and conglomerate are well seen on the flanks of the Sarkanda 
summit, and again in the Ganges at the confluence with the Hiunalgdr. 

In the Kumaon section avo still find the limestone and slate rocks 

fairly represented. The ridge of Naini Tal 
Tlie Kumaon section. . , , i , 

IS a broad synclinal range, with many local 

fractures and contortions, like its type the Krol range. The strong 
limestone that forms the summits about the lake is very like the Krol 
rock. Here, however, arul also at Mussooree, there is a good deal of 
trappean intrusion. In the Sydmkhet valley, north of Naini Tal, 
trap-rock is in great force, and immediately to the north avc come 
upon crystalline schists. Along the heights of Sunthala and Gagar 
those are gneissose. The dip throughout is at a moderate angle to 
north-north-east, and about Almora one or more bands of granitoid 
gneiss occur in those rocks. Its general mode of appearance is that 
of interstratification with the schists ; but in one place it has beer 
described as intrusive, which would establish its character as a true 
granite. North of this, for some way, there is a reversal of the dip 
to south-south-west up to a linaof trappean intrusion, which has been 
traced for many miles along the strike. The rocks to the north of 
this band are of a more varied character ; some are slaty ; and lime- 
stone is of frequent occurrence, often steatitic in the vicinity of the 
trap. The dip is less constant in these rocks, and their relation ta 
Ibe crystalline schists of the snowy range is not well defined. 

* Mach detail with suggestive conjectures regarding this region is given iit 
Memoirs of the Geological Survey of India, Vol. III., Tart 2. 
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Whore we iwxt get ii section of the lower Himdlaya through the 
^ . Nopdl valley, there is little outward resemb- 

V lance to wdiat we have seen to the west, 

^ The Churia Ghdti range, between the plains and the Etounra Dun, 
Is a pattern specimen of the Siwalik type. North of the Ddn there 
is an equally characteristic representative of the Nahan range flank- 
ing the mountains. But inside this we no longer find the border 
mountain-range of slaty rocks capped l)y plain blue limestone that 
is so constant to the west of the Kali. We come at once upon 
schistose rocks. These, however, are not mica schists of the ordinary 
type, such as those north of Naini Tal. First there are earthy (slaty) 
schists, some quite black and with carbonaceous layers ; then flaggy 
quartzose schists, passing up into strong schistose quartzites ; and 
these are succeeded by a groat mass of demse highly crystalline white 
limestone within three miles from the Nahan boundary. All are 
more or less vertical and folded with a prevailing northerly underlie, 
the fltrike being 15® south of east. Beyond this steep ascending 
section there is a broad band of still greater disturbance, apparently 
a synclinal ; for the limestone is variously repeated, and the under- 
lying rocks brought in again. It would seem to be followed in the 
Chessa-garhi ridge by a crushed anticlinal, about the axis of which 
there are thick bands of porphyritic gneiss associated with flaggy 
quartzites. From here there is again a general ascending section 
through similar flaggy (juartzitic schists to the Chandragiri range, 
bounding NepM on the south-south-west. This ridge and all those 
to west-north-west and east-south-east of the valley are made of 
folded repetitions of one set of rocks, in which a calcareous element 


is more or less prevalent ; varying from strong beds of pure limestone 
to earthy schistose limestone, and prominently a thickly bedded fine- 
grained quartzite, with scanty calcareous bond. The Shiupuri ridge, on 
the north-north-east of the valley, is of massive gneiss ; schists appear- 
ing again to the north in the valley of the T^i and the Trisiil Ganga. 


There is sufficient resemblance in the two bands of limestone and 

Po8,ible affinitL . underlying flaggy quartzites of this sec- 

tion to suggest that they are repetitions of the 
lame series ; and this has certain characters of resemblance to the rock- 


series at the Krol, which admit of our conjecturing their identity. 
The whole of this NepM section exhibits an intensity of disturhannn 
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throughout, such as has not been observed in any other section of the 
lower Him^Qaya. Only one instance of a doubtful trap-rock has been 
noticed in the above section, in the schists near the outer boundary. 

We have one more section of the lower Himalaya to take note 
Sikkim section : of, far to the east, in Sikkim, and still more' 

Damuda formation. unlike than that in Ncpdl to the sections of 

the north-west Himdlaya. It is of the highest interest, because wo 
find hero in a recognizable state a formation well known to us 
in the peninsula of India, thus establishing almost the only link 
between these separate geological provinces. There are, indeed, the 
nummulitic deposits resting against the edges of the Deccan trap at 
the base of the western ghdts to compare with the nummulitics of 
Subathu, and showing that the Himalayas are younger than the 
Deccan plateau. But this is a comparatively superficial connexion ; 
whereas in Sikkim wo find a bottom formation of one of the great 
rock-series of the peninsula, intimately connected with the rock 
forming the mountains. It is now thirty-one years since Dr. Hooker 
discovered Damuda fossils near Pankabdri, at the foot of the D&r- 
jeeling hills ; but it was only in 1874 that an examination of the 
mode of occurrence of the rocks was made by Mr. P. R. Mallet, of 
the Geological Survey, who was sent to investigate the prospect of 
a useful coal being found. He traced the band of Damuda rocks 
from Pankabdri to Dalimkot ; at the Tista it is nearly a mile in 
width. In the western Dudrs it does not occur, but on or about its 
horizon there is a new formation, not found in Sikkim, consisting 
largely of massive dolomite, and called by Mr. Mallet the Buxa 
series. In 1875, Major Godwin-Austen, who accompanied the 
expedition into the Daphla hills, found Ihe Damudas again in force 
at the base of the mountains in Upper Asam, the Buxa series being 
there wanting. It is, of course, possible that the Damudas may 
recur to the west also, in Nepdl, though they do not appear at the 
Sikkim end of the frontier, and certainly they are not specifically 
represented in the section through Kathmandu. 

Lithologically as well as by fossils the formation resembles its 
It. condititm md pod- prototype in the Damuda valfey, consisting 
tion. Qf strong sandstones, gray shales, and coal 

seams. In some few spots the rocks are so little altered that the 
resemblance is complete, the coal itself being the only rock that has 
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not escaped modification. It is always crushed to powder, and could 
only be utilized by being made into bricks. Very often, however, 
•the whole group is as much altered as the contiguous rocks to the 
north, theT sandstones being converted into foliated quartzites, and 
the shales into splintery slates or carbonaceous schists. The impor- 
tant point to settle is the stratigraphical relation of tlie group to the 
other rocks of the mountains. Those arc, first, a zone of slate rocks, 
some greenish and slightly unctuous, some ordinary clay state with 
bands of flaggy quartzite, rarely hornblondic and calcareous, and also 
rarely carbonaceous. These form the Daling series of Mr. Mallet. 
Next comes the gneiss of the upper hills : it is distinguished as the 
^aijeeling gneiss. The dip in all these rocks is into the mountain, 
and hence the immediate inference that they underlie each other in 
the above order. Here, then, we find again an instance of the puzzle 
noticed in the section at Simla, and on which Herbert made ship- 
wreck. Mr Mallet was unable to find any escape from the position ; 
the Daling beds pass most regularly with parallel interstratifleation 
into the gneiss by increase of metamorphism, appearing underneath 
it all up the gorges of the Tishi and the Ranjit to the north of Dar- 
jeeling, but in a more altered condition. Also he found in several 
clear sections most completely conformable and transitional junction 
between the Daling and the Damuda bods. Their junction forms a 
re-entering angle up the Tfsta valley ; the Dainudas, however,, 
are not known to rise to the surface again in the interior of the 
mountains. The conviction was forced upon him that they are 
indeed what they appear to be, — ^the lowest and oldest rocks of the 
Himalayan series in this position. 

Yet so great is the prepossession in favour of gneiss as neccssa- 
Theoretical considera- ’’*^7 ® fundamental rock, that doubt stiirpre- 
vails amongst those who have not seen for 
themselves. It may then be well to mention some independf^t con- 
siderations which tend to remove this obstruction to the rationale of 
Himalayan geology. It has long since, been shown experimentally 
that the silicious minerals entering into the composition of crystal- 
line rocks can, through the medium of moisture, be produced 
under very moderate temperature and pressure ; and, hence, that the 
hydro-metamorphism to which gneiss and even granite were due 
need not be a very plutonic operation, i^o it can be urged that 



OF THE NORTH-WESTKRN PROVINCKS. 


I4;i 

although when gneiss occurs extensively on the flat, wo may ho 
entitled to regard it as fundamental rock, due to such hypogeno 
action as would require any underlying rock to exhibit as great a 
degree of metamorphisin as itself, yet when we come to mountain 
formation the case is very different. Here a special concentration 
of forces has manifestly occurred which may be adequate to the pro- 
duction of this apparently anomalous result. In a recent and very 
thorough discussion of this bninch of geological dynamics wo find a 
direct explanation of our difficulty ; that if a mixed mass of strata 
were subjected to compression, those portions which by position or 
texture were least capable of yielding, whether by shrinkage or con- 
tortion, would have to bear the brunt of the pressure, and to undergo* 
in some other form its effects, prominently in the development of in- 
ternal heat.^ In some such way overlying massive strata may have 
been converted into gneiss, while softer beds below underwent no 
crystalline metamorphism. If it should lie shown, as in the Simla 
region, that the Darjeeling gneiss is the same as the central gneiss, the . 
above interpretation of the Sikkim section would have to be abandoned. 

Geologists in India have been long on the look-out for a conncct- 
Slight correspondence ing link between the rocks of the Peninsula 

HhniUaya. Somany of the forma- 
ninsula. tions in the former region are unfossiliferous, 

it was hoped that some clue to their homotaxis might be obbiined 
through their representatives in adjoining regions ; and although 
the elevation of those mountains may have occurred in tertiary times, 
the rocks so upraised might, of course, be of any age. Thus this 
discoTtory of the Damudas, as apparently the oldest formation in the 
Lower Himalaya, at least in the east, comes rather as a surprise. 
Although the Damuda series is, according to the most recent estimate 
of its fossils, of lower mesozoic age, its appearance in the field 
amongilf other Indian formations is one of comparative youthfulness. 
It is, for instance, immensely younger than the great Vindhyan 
formation, which cover such large areas in undisturbed stratification, 
but in which as yet no trace of life has been observed, and below 
which there are several groups of slaty and sub-metamorphic rocks 
before we come to the fundamental gneiss of the region. However, 
in these matters, what is, is best ; the object being to know what 
» See R. Mallet on Volcaiflc Enofgy, PHI. Trans., Vol, CLXIIl., page 147. 
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really has occurred. If the Himalayan sections would reflect to 
the geology of the Peninsula some light in return for that it has 
now received therefrom, by clearing up the doubts that still exist 
about the age of the Damuda formation, it is all we could expect. 

There is but one character found almost constantly throughout 
^ li*req«nt occurrence of the Lower Himalayan sections — the frequent 
the appearance of carbonaceous matter. It may 

Himilaya. bo of no great significance, but it is worth 

notice. Coal-mining had been attempted near Subathu in the 
carbonaceous shale of the tn/ra-Krol group, or rather where this 
rock has been compressed and glazed in fault-ground. And this 
appearance of carbon (some of it as volatile hydro-carbons) with 
fault-rock is very common throughout the Lower Himalaya. It 
occurs at Simla, below Nagkanda, at Mussooree, and east of the 
Ganges. Among the more highly metamorphosed rocks it is repre- 
sents by graphite, as about Almora. Its appearance in the Kath- 
mandu section, at the outer fringe of the mountains, next the tertiary 
sandstones, is about the only specific similarity between this section 
and that in Sikkim, where carbonaceous matter occurs in the Baling 
and theBuxa, as well as the Damuda horizon. It may provisionally be 
taken as a suggestive link of affinity between all these rocks. In 
this connection it is important to recall that in Dr. Stolickza’s 
independent classification the in/m-Krol horizon corresponds with 
his Central Him&layan Kuling series of carboniferous age, which is 
also the age assigned by some to the Damuda formation. 

From what we have seen of the rocks of the Lower Himalaya, 

Conjectural affiliation of there is not much prospect of a near solution 
the Lower HimAlayan . mi . i i 

sections. ot this question. The main hope is in the 

present manifest want of information. Immediately west of Sikkim 
comes Nep&l, taking up the whole middle region of the Himalaya 
for 500 miles in length, and which through the unaccountable for- 
bearance of our Government, is as much a forbidden land to Euro- 
peans as is Chinese Tibet. Except on the single track to K&thm4ndu, 
which has lately been traversed by a geologist visitor to the Resident, 
no Englishman dare set foot in Nep^, whose people are entirely 
dependent upon our good will for communication with the out- 
side world, and freely enjoy it. In the section to K&thm&ndu, 
which is only thirty miles from the plains, we have seen a general 
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resemblance to the rocks of the Simla region, the contrast being chiefly 
the universally higli dips and general metamorphism. Except in 
this latter character it has little in common with the Sikkim section ; 
specific resemblance in the two rock series cannot l)e made out. 
Tlie great limestone has no equivahmt in kind in the whole of 
Sikkim. Where distances are so great, much allowance must, 
however, be made for probable original change in the nature of 
synchronous deposits. The fact that the present base of those eastern 
Jlinuilayas adjoined, or indeed formed part of the Dainuda land 
surface, suggests a difference in the di^posits near it from those at a 
distince. W e have also had to notice all through our sections a dis- 
position in the Krol limestone to pass into a sandy rock. In some 
such manner it may yet be shown that tlic Darjeeling gneiss is on 
the same horizon as the fine calcareous schists of the Nopal valley. 
Every geologist will understand the very precarious nature of 
such a speculation. As an object to confute, it may be of 
some service. 

The Central Himalaya , — In treating of the Lower Himalaya wo 
Consist largely of well- had almost entirely to depend upon 

known foraiatiohs. nam^s for the various rock groups, and 

to be satisfied with conjectural identifications of them in different 
parts of the ground. This unsatisfactory result is owing to the wa'^.t 
of fossils. For a great part of that ground it must bo a permanent 
difficulty, owing to the high stiite of metamorphism of the rocks ; 
but there are large tracts where this condition docs not obtain, and 
where we may hope that fossils will yet be found. At the snowy 
range and over a large part of Tibet the case is quite different. There 
numerous zones of strata are i<lentifiable, not only locally, but 
in the established scale of formations, by the presence of well- 
known fossils. 

Our information of those regions is, however, m a very fragment- 
strachey, 18-18-49. ary state, and must long remain so, owing 

stolickza, 18(54-66, ^ inaccessibility of the ground and the 

rigours of the climate at such great elevations. Numerous travellers 
liave crossed the mountains in various directions, and have brought 
back a few fossils and isolated observations of the rocks, but only 
two observers have given a connected geological description of any 
considerable area. One account is of a portion of Central Tibet in 

19 
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( Chinese territory, north of Kumauii visited hy Captain R. Strncliey, 
R.E., 1848 mid 1849. Tho description is (pioted in eu'tenso fioin 
his paper, the map jittaclied to wliioli is re})roduced to illustrate 
this chapter. The second and fuller account is that of Western 
Tibet, by Dr. Stolickza, juihlisluMl in the fifth volume of the 
Memoirs of the (leolo^ical Survey of India. In the siiminers of 
1804 and 1865 he explored the region between 8piti and Dras 
and the Indus. It will be recollected that ho died in June, 1874, 
after crossing tlui Ksirakorain pass, on the return journey with the 
mission to Kashgdr, having lost his life through his zeal for 
scientific research. His observations on this expedition com[)lete a 
rough section across the whole Tibetan mountain region from tho 
PanJAb to the plains of Khotan. 

Dr. Stolickza’s list of formations, observed 

Western Tibet. . 

in Western lihet, is as tollows ; — 

Groujf, Fonnilg, 

IV.— Riveu and 

liACCSTlUNK 

l^EPOSITS. 

in.— Teutiary.— NunimuJitic ... Indus or Sliiii|?o Beds ...KummulHes. 


II.— S E c o N D- Cretaceous ... Chikkim Beds ,.JtvdhtaM\i\F(mmmi^ 

ARY. fvra, 

„ Jurassic Gicunnal Sandstone ,„Av}cvUi eehinata, 

(Upper). 

,j Jrnassie ... Shal(‘s (Braun Amwoniteg mncrocc- 

Jara). ]>haln» Parkinwniy 

trijdkatm, vtc. 

„ Middle Lias ... Upper Tabling Lime* Trochiig vjmlus, Chcni’ 

nitzia vndulata^ Te~ 
rt'hvn tula ginemuri- 
emlg. 




Lower Lias ... Lower T.agling 
stone. 


Rhaalic ... Para Limestone 


T r i a s 8 i c Lilang series 
(Upper). 


Lime- 2'erehratula grevaria 
a n d yyrif unnig, 
Itlnjnelwndla Aug- 
triaca, Bekmnites, 

. . . Mignludon triquvter, 
IHetrocavdhun Urn- 
alayenge, 

,„JMohia Lummdi, 
Ammoniteg floridm, 
etc. 


I.— PAL.®0Z0IC —Carboniferous, Ruling series 


„ Upper Silurian, Muth series 

„ Lower Silurian Bhdbeh series 

Oneibs, Metamobpuic SciiiSTs, etc. 


...Produetm gmiveti- 
culatug, iipirlfitr 
KeUhavii, ete, 

. . . TcnlaculUgg, Orthit 
etc. 

.»Orthig? 
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The distribution of those formations, tlioiigli subject to nvany local 

inogiilarities, exhibit we]! tlie froneral struc- 
Synclical bnsins. < i .• j • mi 

tural features oi the rooion. There are two 

main synclinal rock-basins, along the centres of which ihe younger 

members of tlie siidimouhiry scries, with one iin|»ortant cxci^ption, 

are found. These geological features have no sup('rficial r(‘lations to 


any geographical basins. The Indus receives a great [tart of the 
draimige from both an^as in this region, flowing lu'arly along flu? 


inttn-veniiig anticlinal axis. Tlie southern basin is best pxliibit(‘d 
in the Spiti valley, whore the fullest section of the n])[)er secoudaiy 
formations is found. The northern synclinal-basin forms the Kara- 


koram range. This latter ground lias boon very little soarcliod, and 
as yet neither oolitic nor eretac(»ous strata have been observed in it. 
Dr. Stoliekza describes the Karakoram pass as formed of liassic rooks 


resting u[)on trias. 

Tliesc long rock-basins are bounded by parallel areas of crystal- 
Tl,c,m«di«.lcrptnlline li>v« niotaiuorpliic rocks. The soutl.crn.nost 
amas. of tliese is that already spoken ol as the con- 


tr;il {{iiciss. Its pcciiUarity, as comiiarcil witli tlic oilier crystallino 
ridgos, is that wo sociii to liavo hero wliat iiiiiy lio locally culled flio 
fiindaniental rock. On Ur. StoUckza’s typo soctiou at tlii' lllialioli 


jiass, and in Goncral Strachoy’s ground, 200 miles to the cast, the 
j/i/ni-Silurian rocks in a noii-crysbdlinc .state, and of great tliiekncss, 
am represented as overlying the gneiss. There is no doubt a paridlel- 
ism of strike in the two contignoas rock-s 3 '.stcins, hut tho condition 
suirirosted or imiilied is that tJie conversion of the gneiss is ol' |n-.>- 
Sihu'ian date ; although, in the cast at least, granite seems to |.cne- 
trat e both formations. It was in this sense of Imal that Dr. Stohckza 


a|)plied the word central to this gneissic axis. 

The gneiss and schists forming the middle region of the monu- 
tain mass, from 70 to 80 miles wide at the 
Middle cryetnllinc axis, jli.Hri lakes, are described of 

a quite different type, being largely syonitie, and as more or less 
made up of metamorphosed Silurian rocks. Along the north onte.rop 
of tho southern synclinal basin oven the zone of earhomferons rocks 
is hardly recognizable, and all below it is converted into crystalhno 
schists and gneiss, the south-westerly dip continuing in tln-se rm-ks 
up to the Indus ; similarly along the north-cast side of tins gncissic 
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mass the carboniferous formation is the first that is clearly recogniz- 
able ; all below it being strongly foliated and mineralized, passing 
with a north-easterly dip under the Karakoram synclinal basin. 

Tlie gneissic axis of the Kuenluen is also described as formed 
Northern orystallinc clliefly of syenitic gneiss and qiiartzose and 
cliloritic schists, the reljition of which to the 
adjoining slates has not been made out. Carboniferous rocks with 
fossils have been observed on both sides of the range. On the 
northern flanks of the Kuenluen, triassic and cretaceous deposits are 
the only secondary formations noticed by Dr. Stolickza. 

Some minor features in the distribution of the several formations 
Peculiar position of the 'vill be mentioned presently. We must 
nummuhtic deposits. notice the remarkable exception, already 

mentioned, in the general arrangement as above sketched. The 
nummulitic formation occurs in great force in the Central Himalaya 
of Ladak, but not even ayiproximately in sequence with the next 
oldest group. The crehiceous deposits are found capping the sedi- 
mentary series in the centre of the southern synclinal basin; but no 
trace of nummulitic beds has been noticed near them. These occur 
in force along the valley of the Indus, in the centre of the middle 
gneissic area. Dr. Stoliczka remarked how strongly the rocks 
resemble these of the same eocene age at the south margin of the 
mountains, especially tliose of tlie Dagshai and Suhathu groups. 
It may also be noticed how similar the statigrapliical conditions 
aro in both positions. In the Simla region we saw that the Subathii 
beds were deeply unconformable to the contiguous formations, the 
youngest of which is thought to l)e trisxssic. In the Central 
Himalaya the unconformity is even more striking, because the 
upper secondary period is well represented, yet the succeeding 
lower tertiary rocks are in a totally independent basin of deposition. 
Stoliczka estimates their thickness at 5,000 feet. 

There is yet another formation to be mentioned in the Central 
Extensive post-eocene Himalaya. We have seen granite in con- 
eruptive rock. nection witli the central gneiss. Stoliczka 

frequently notices greenstone as locally associated obscurely with 
the Silurian rocks ; and intrusive trap (much of it of presumably 
tertiary age) is occasionally, as has been said, very abundant in the 
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lower Himiilayan rocks. There is, however, one exhibition of erup- 
tive rocks in the Central Himalaya that calls for special notice. It 
occurs in the middle gneissic zone, locally forming the axis of a 
mountain range. It is more than ten miles wide at the Hanle 
valley, and is continuous thence, with a variable thickness on the 
south edge of the eocene rocks, to Kargil. Stoliezka describes it 
as an epidote, diallage and serpentine rock. It appt'ars to be, at 
least in part, the same rock which he speaks of as syenite to the west 
of Kargil, where the nummulitic rocks stop out. The eruptive rock 
there gets entangled in silurian schists, and becomes quartziferous. 
This igneous rock strongly affects the eocene strata and is therefore 
of younger dah^, and is probably connected with the similar rock 
described by General Strachey on the same strike far to the east. We 
were able to draw some very instructive warnings from errors of 
the early school of Himalayan geologists, so we must not let the 
moderns escape the same ordeal. On Stoliczka’s first visit he did 
not recognise the rocks on the Upper Indus as mimnmlitic. In that 
position they are considerably altered, and he took them to be a very 
old formation. In then writing of the contiguous eru])tive rock, he 
remarked (/. c., page 128) : “ From their dark colours these rocks 
have sometiuKis been referre<l to hamlU^ but they have cerbiinly 
nothing to do with these more recent volcanic rocks.” His next 
season’s w^ork proved that they cannot be older than middle tertiary, 
and therefore much younger than the great basaltic formation of the 
Deccan. The idea of the lithological criterions of age in eruptive 
rocks has still a strong hold upon the German school of geologists. 

It cannot be supposed that the rough crass section we have 
Range of tlic numrnu- sketclunl near the west end of the Tibetan 
mountiiin mass can be taken as a type for 
the immense region to the east. Already within known ground, 
some interruptions can be pointed out to the longitudinal ex- 
tension of the several structural zones. Of the continuation 
of the Karakoram and Kuenluen, and even of the middle 
gneissic range, we may be said to know nothing. Stoliezka 
describes the nummulitic band as completely stopped out against 
the syenite at Kargil ; and although- this obtruding rock is at 
least in part of later date, it is suggested that the termina- 
tion of the oocene beds hero is probably aboriginal. The eastern 
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extension of those deposits is quite unknown, save tlint num- 
mulitic strata occur in the far east north of Sikkim. Some 
doubtful observations of them in the Ohangchenino valley and about 
the Paiikgong lake arc recorded. 

The soutliern synclinal basin of secondary rocks, continuous for 
Ranse of tho southern ^OO miles from Spiti to the iiorth-wcst, is 
^*^®^^** * also interriiptod in the Kargil region against 

an upheaval of metamorplios(‘d pahcozoic rocks. Any recurrence of 
regularity in this strike cannot be expoebid, for the vvdiolo Himalayan 
mounbiin system becomes confused there, towanls the transverse 
gorge of the Indus, where the stratigraphy is complicated by other 
systems of flexure. The short break that occurs at the transverse 
gorge of the Sitlaj b ^twoon the seconlary basin in Bpiti and the 
perfectly homologous one to the east, as cl(‘s(?ribed by General 
Strachey, is also dm? to a transv<‘rsely obtruded mass of partially 
metamorphosed pahcozoic rocks, through which the stratigraphical 
continuity is so far maintaine<l. 

Although the main elevations, constituting tin* chain of Himalayan 
Extension of tlic con- »re soiiKdimes, at l(‘ast in this western 

tral yrieiss. region, formed of th(‘ ohhjr stratiticsl rocks 

along the outcrop of the southern synclinal basin, the underlying, 
psendo-conformable, central gneiss must he taken as the stratigi‘a- 
phical axis of the range. Stoliczka’s type-section of it at the 
Satlaj and the Bluibch pass is on tlu*. actual continuation of that 
described by General Strachey to the east, in a more central port ion 
of the groat Himalayan chain, where these gneissic rocks are miudi 
more prominent. The connection of this gneiss of th(‘ main chain 
wdth tliat forming the core of ilic ridges to the north-west of the 
Satlaj has not be<m prov(*d. Tlioro are throe such ridges. On the 
direct lino of the great chain there is the Dhauladhar ridge, having 
an axis of coarse gneiss, wdth slates (probably siluriaii and lower) 
resting high on its northern shoulder and passing down into the 
valley of the Ravi in Chamba. But the Dhauladliar is cut off from 
the Bhaheh section by the deep valley of Kuln, on the upper Bids, 
where no massive gneiss has been observed. The Dhauladhdr ridge 
absolutely terminates at Dalhoiisie, the slates sw\*eping round the 
end of the gneiss at the bend of the Ravi. Again, Stoliezka 
observed his ^central gneiss,’ though greatly re<kced, north of the 
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Cluimb, at tlio soutlicrn base of tlio Zanskar ridgt^, below ibo Bara- 
laeba pass. But on the south of the Chinab ^■aIley, on the nortliern 
flanks of the llohing ridge, he observtMl slates which lie conjectured 
to be continuous witli those of tlie Bhabeh pass ; in which case the 
gneiss of the Zanskar ridge can hardly be coniiniioiis with that of 
Bliabeh section. This ridge of tlie Uotiing pass is aj)pareiitly from 
the maps the structural continuation of the Fir* Fanjai range, in 
which a coarse gneiss is again promiiKuit, Tliese tlii-ce riilgcs are 
in a manner confluent in the mountain region of Lahul and Va/iri- 
Bupi, from which flow the head-waters of the Cliinab, ibe Bavi, and 
the Bias. The Bliabeh gneiss strikes into it from the ('ast. Tlius 
it would seem as if the main Himalayan axis broke up into thri'o 
minor features of the same t}"])e in its extension to the north-west. 

The gneiss of the Fir Fanjai passes beyond Kashmir towards 
Tho Kashmlr-Kistwar Kagliiin. B.it north-west of Kiislniiir, at tlie 
rei,non. Zojila, the gneiss of the Zanskar ri<igo 

is extinct, the whole range being there formed of the paheozoic schists 
and triassic limestone, which thus roll over from the Tilxdan arc^a 
into Kashmir. Carboniferous limestone ocimrs in tlu^ valbiy, strik- 
ing through the Marbal pass into Kistwar. Erupt iv(‘ rocks have 
been frequently observed in Kashmir, but none of lat(‘r than Silu- 
rian age. The whole Kashmir-Kistwar ri'gion, between the Fir 
Fanjai and Zanskar ranges, is very little known. Its gi'ological 
affinities are with the Central Himalaya rather than with the region 
specially designated as the lower Himalaya, cast of the fSatlaj. 

General Strachey’s description of the Cimtral Himalaya, towards 

^ , the sources of the Indus and Sat luj, is so brief 

Central Tibet. . . 

that it can be given in full in his own words, 

with his summary of conclusions upon the mountain-formation. A 

few notes are added, giving additional information or suggesting 

other opinions : — 

“ Entering the region of the crystalline schists^ of the great 
line of peaks, we find the strike still remaining the same, with the 
dip pretty constantly to the N.-N. E. Along the lines on which 

* The term crygtalline uchnUh often used, as above, to include gneiss. General 
Straehey hardly uses this latter word, which is now so much applied to distinguish 
the felspathic and often massive form of metamorpliic rock. It is probable tliat 
some, at least, of the granite of General Strachey’s description is really massive 
gneiss. 
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tlie points of greatest elt^vation are found in this part of the range, 
we invariably see Ibr a breadth of several miles, veins of granite 
in great almndanoo penetrating the schists, 
often cutting through them, but perhaps most 
frequently following the bedding of the strahi, between which they 
seem to have been forced. The great })eaks arc, I think, in almost 
every case composed of schistose rock, but the granite-veins may 
be most clearly scon on the faces of the mountains to very great 
elevations. Kamet, one of the liighest of the peaks in this region, 
seems, however, to he among the exceptions of this rule ; its sum- 
mit, which is upwards of 25,500 feet above the sea, appearing to 
consist of granite alone. This line of granite seems to be sul)- 
divided into several branches, distributed generally along the strike, 
but otherwise not very regularly (see map). It appears to consist, 
where I have seen it, almost entirely of veins of moderate size, and 
such is probably its general character in the portion of the moun- 
tains between the 8atlaj and the Kali ; but the V(‘ins occasionally 
expand into masses of considerable magnitude, and more rarely large 
outbursts are met with that constitute whole mountains. In the 
vicinity of the peak to which I have just alluded, Kamet, the granite- 
area is very large (see map), and a similar development of it also 
occurs in the vicinity of Gangotri, at the source of the sacred branch 
of the Ganges. The vein-granite is usually large-grained with 
schorl-crystals. It is very hard and durable, neither it nor the schists 
that accompany it being at all liable to decay. The felspar of all 
granites that I have seen in these mountains is white, and kyanite 
is of frequent occurrence in the veins. 

“ The schists that accompany this granite are very hard and 

„ , crystalline, and comprise all varieties of 

Schists. : ^ 

mica-schist and gneiss. Beds of highly crys- 
talline limestones, some pure, others hardly to be distinguished by 
sight from mica-schist, are of frequent occurrence, and a band of 
such rocks seems to traverse the country near the line of greatest 
elevation. The strata, where penetrated by the granite, are often 
very much contorted, and the dip appears on the whole to increase 
as we approach the granite, w'here it reaches an angle of 45°, 
which it does not often .exceed. Thermal springs are met with 
in many of the valleys along the line of granite, and in several 
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that-1 am aciiiiaiiit-ed with the temperature seemed pretty regularly 
to bo about 128® Fahr. The whole of the appearances presented 
by the granite and crystalline scliists of the great line of peaks in 
this part of the mountains seem to be universally repeated through- 
out the whole length of the chain when we reach the region of max- 
imum elevation ; and as we extend our examination, we still conti- 
nue to find additional reasons for concluding that the general geo- 
logical phenomena of the range, and the causes tliat have produced 
them, remain very similar over great distances. 

“ In immediate succession to the crystalline schists penetrated 
Slates and conglomerates. 

slaty beds overlying them, along the bottom 
of which, near the mica-schists and gneiss, is a line of granite-veins 
differing somewlisit in appearance from those of the larger eruption, 
and not producing any great alteration in the slaty beds themselves, 
as is shown by the occurrence of a coarse conglomerate, the 
component parts of which are perfectly distinct, only a few feet 
above the granite. Sufficient change, however, has hiken place to 
prevent our distinguishing much more than that the constituents 
of this rock are chiefly quartzose, and that it contains rounded stones 
of all size. I have met with this conglomemte in a similar position, 
and with much the same general appearance^ thirty nnles or so further 
to the east. Above these are slaty beds, in all perha])S 11,000 feet in 
thickness, consisting of coarse slates, grits, and liin(‘stones, all more 
or less affected by slaty cleavage, and all devoid of fossil remains. 


*‘Itis after reaching the top of these strata, which is rarely 
done at a less elevation than 14,000 feet 

FossilliferouB rocks. . . . , ^ . 

above the sea, that we at length ent<‘r again 
a region of fossilliferous rocks, which extends as far as my exami- 
nations have been carried. And it is not a little wonderful to find 


at this immense elevation a regular succession of most of the more 
important formations, from the Silurian to the Tertiary Peri(Mls. 
The Palaeozoic beds met with immediately above the slaty rocks 


1 have just mentioned seem to have a thickness oi about b,0()0 leet, 
but it is quite possible that organic remains may extend lower than 
I supposed ; indeed, from the very diflicult nature of the counlry^ 
the precise thickness of the deposits an<l the limits ol tiie diffcr(*nt 
formations cannot be determined properly without a much more 
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careful examination of tlie country than 1 was able to give it. The 
lower portion of these strata are undoubtedly of lower Silurian age, 
and I am indebted to Mr. Salter for the following list of the species 
that he has been able to recognize on a soincAvliat cursory examina- 
tion of my specimens. 

“ Among the Trilobitos arc — Cheivurm (the Silurian form of 
the genus), Lichas, Asaphus (only as yet found in Lower Silurian 
beds), Illcenus, Calymens, Prosopiscus, Sphwfexochm, 

“ Of Molluscs are — Stvophomena, a strongly ribbed Orthis, 
Terehratulttf Leptcs^w, very like L. depressa, LinyuUa, Ortkocet'asy 
CyrtoceraSj lAtuites, Theca, Bellerophmi, Murchisonia, Pleurotornaria 
liaphistoma, and Ctenodonta. 

“ Of Pol 3 T)s — Ptdodictya, Cluefetes. 

“ Also Encrinites and Cystidw, Tentacuiites and other Annelids 
and Fucoids. 

I had also an opportunity of showing these fossils <o M. Bar- 
rande, who appeared to have little doubt, from tlieir general cha- 
racter, that some of tlu* beds from which they came were certainly 
of Ijowci* Silurian age. 

^‘ Tlie lowest beds of these Pala'ozoic strata consist of dark- 
coloured thickbed<le(l limestones, in somo- 
Stratificati )ii. plact's filled with corals. They are succeeded 

by limestones mixed with slates, in which were found the strong-ribbed 
Orthis, Terebratida, Linyula, Bellerophon, and fragnumts of Encri^ 
nites. Above these come fiaggy liinestones with grits, that contain 
the greater part of the TrUolrites, Stroplmima, Lepfwna, Lituites, 
PtiMklyon, Cystidece, and Fucoids. The beds then become more 
argillaceous, and shales and slates mixed with an impure concretion- 
ary limestone follow. In these beds are found Cyrtoceras and 
Orthoceras, and amongst the nodular concretions of limestone a 
Chcetetes is common. Next in order come dark-red grits, sometimes 
marly, containing only a few fragments of Encrinital stems. Above 
these, pale flesh-coloured quartzite, and finally a white quartzite, in 
neither of which I ever found any fossils, and which form the 
highest peaks of the ridges composed of the Palaeozoic rock. The 
whole of these strata are in various degrees aflected by cleavage 
and joinb, wliich penetrate all the beds without regard to their 



OF THE NORTH-WESTERN 1‘ROVTNCES. 


155 


mmeral character, although in a somewhat less marked degree in the 
limestones and quartzites. That the general sequence of these strata 
is pretty regularly maintained, I have seen over a longitudinal 
extent of about fifty miles, but it appears highly probable that their 
development has a far greater range, as we shall also see to be the 
cjisc with some of the other groups of the fossiliferous rocks. 


“ Before passing on, I must observe the very remarkable simi- 
Comp»«=dwi.hEng.„.,d. 

subsists behveon the Silurian rocks of the 
Himalaya and of England. The peculiar pale tint assumed by 
many of these rocks answers most exactly to the descriptions given 
by Sir Roderick Murchison of the Silurian districts of Wales, and 
the characters of the concretionary limestones of both countries 
appear ecpially to correspond. Even in hand specimens the texture 
and appearance of the rocks and of the fossil impressions arc so 
similar that they miglit most readily be mistaken one for the other. 
In pointing to these resemblances, however, I would not have it 
supposed that I should wish in any way to set up mineral character 
as a criterion by which to decide on the age of any rock. Never- 
theless, the facts, if they are to be relied upon, 'would appear to indi- 
cate that as we see the conditions of the existence of organic matter 
to have been generally similar over large areas, or even over the 
whole earth, during the same epoch, and to have changed wdth the 
progress of time, so likewise has it been with tlie conditions under 
which the mineral constituents of the earth have been aggregated. 


The Palmozoic strata that I had an opportunity of examining 

. in detail in situ, which I have just been 

Silunan predominates. , ... , , . i n.i • 

describing, appear to be exclusively Silurian, 

but the existence of rocks of Devonian or Carboniferous age seems 
to be shown by some of my specimens, not found in situ, which 
contain Productus, Chonetes, Athyris, Orthis, Avkulopcetm, Spirifer, 
I may here be allowed to repeat that the? liiglier portions of the 
Silurian rocks being usually found at elevations of 17,000 or 18,000 
feet, their examination is not a very easy task, and the difficulties 
occasioned by the great altitude are infinitely aggravated by tlio 
confusion into which the beds are thrown by the vast dislocations 
that have accompanied the elevation of these mountains. In con- 
cluding my remarks on the Pal.'cozoic beds I would observe that, 
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as a general rule, to which, however, there are no doubt many 
exceptions, these rocks are to be found forming the summits of the 
highest passes between the British provinces of Kumaon jjnd Garh- 
w41 and Tibet, which probably average 1 8,000 feet in elevation, and 
that the highest points of the ridges on which these passes are found 
not unfrequently reach nearly 20,000 feet in altitude, 

“ In proceeding along the section, we shall next obserA^e some 
^ , beds very remarkable from their ap})arently 

close similarly to the Trias of Europe. 1 
can now only regret that, not having been sufficiently aware of their 
importance, their exact relation to the Ms below them has not been 
better made out ; but their position in the series immediately above 
the Palaeozoic rocks is at least certain. In one place these strata 
were found in situ intermediate between the Palicozoic and Secondary 
rocks, but the greater part of my siieeimens were obtained from 
fragments lying on the north slope of the Palaeozoic ridge, which 
appears to terminate with a line of fault, to the north of which a 
cliff of Oolitic age suddenly rises. Prom these stratii I have obtained 
not less than twenty-five species of fossil shells, which is a remark- 
able circumstance, considering the small bulk of the specimens that I 
was able to bring away with me. Mr. Salter, who has been so good 
as to examine these also, tells me that we have Amnumiles several, 
Ceratites, Orthoceras^ Nivtica, Exogyra, llcilobiay (Avimla), Eecten^ 
ZAmaj Athyris, Waldhdmia, Rynchonella, Spmfei*, The Triassic 
beds were chiefly dark-coloured limestones and, where seen in sitti, 
were associated with shales and dark-red grits, the latter of which 
seemed very similar to those found near the top of the Palaeozoic 
series. The line on which they were seen was, however, a very bad 
one for determining such matters, for it was in one of the great 
valleys, and consequently on a great dislocation where accumulations 
of debris almost always greatly predominate over rock in situ, 

« In onr progress northward, we next come upon the strata that 

Jumricaeries. fonntherepresentativesofthe Jurassiogroup. 

As in the Palaeozoic beds, so we here find 
the general dip to be to tlie north ; but it is impossible for me to offer 
any opinion as to the degree of conformability of any of these depo- 
sits one to another, owing to the great disturbances to which they 
have everywhere been subjected. It appeared to me, however, as 
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probable that in the parts of the mountains tliat 1 exaiuined, a jrr(‘at 
line of fault intervened between the Oolitic and Pal.x*ozoic series. 
The mountain-ridge of Silurian age most carefully examined by me 
lies generally parallel to the line of strike, and along its nortli-east 
face runs a stream separating it from the S(?condary rocks, which 
rise in an almost impassable precipice beyond. The section hero 
exposed must bo at least 5,000 or 0,000 feet in thickness, but the 
difficulties of the route prevented my extending my examinations 
into the lower beds. The lowest that I reached were of black lime- 
stones and shales, with very few organic remains, and those very 
imperfect. Above these lie several thousand feet of limestones of 
various descriptions, the rock in some places being almost made up 
of fragments of shells. Professor Forbes, who has kindly looked over 
my specimens from these beds, is inclined to identify some of the 
species with certain forms tliat occur in the Fuller’s Earth and Oorn- 
brash of England ; and it appears that there is here no representa- 
tive of the Lias. 

“ Continuing to ascend in the series, we reach next a large d(*vel- 
opment of dark-coloured shales which abound 
Oxford Clay. remains of Ammonites and BelemnHes, 

the foimer usually imbedded in spherical nodules, ap[)arently of 
much the same nature as the shale itself, but exceedingly compact. 
The shale is for the most part, on the other hand, very rotten, 
and the band of country along which it is found is often 
depressed so as to form a valley, apparently in consequence of 
this disintegration of the rock. This shale Prof(‘ssor Forbes pro- 
nounces to be without doubt of the age of the Oxford Clay, a con- 
clusion indicated by the peculiar forms of the Ammonites, two of 
which seem to bo identical with species found in beds of the same 
age in Kachh and Sind, which have been figured and described in 
the Transactions Geol. Soc.^ The existence of these beds in the 
northern parts of the Himiilaya was pointed out by Sir Roderick 
Murchison some years ago, as proved by the occurrence of some 
of these Ammonites, which he had seen. There is indeed direct 
evidence of the existence of these Oxford Clay strata for a distance 
of about 200 miles to the westward of the places where I have 
myself seen them, and their prolongation along the north of the 
*N. Ser.,Vol. V. 
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mountains far 200 miles more in an easterly direetion is rendered 
highly probable by tlie well-attesh^d recurrence of the Ammonites 
in the eastern parts of tlie kingdom of Nepal. Although we find 
stratified deposits apparently lying conformably on the Oxfordian 
strata, I cannot say anything definite regarding them, as they appear 
to be almost entirely devoid of fossils. They are very hard and 
compact, consisting of grits, shales, and limestones, and have not 
improbably been converted into their present state by the action of 
eruptive rocks which are of common occurrence in this region.' 

[Subsequent to the publication of General Str^chey’s papers in 
the Journal of the Geological Society, a description of his collections 
of fossils was drawn by Messrs. Salter and H. F. Blanford, and 
printed for private circulation. The following complete lists are 
hiken from that work : — 


SiLUHiAN Fossils. 


Asaplms emodi. 

Illaenus brachyonisus. 

Do. punctulofius. 
Cheirurus mitis. 
Fi* 080 piscu 8 miraus. 
Sphaeaexochas idiotes, 
liichas Tibetanus. 
Calymcne nivalis. 
Tentacttlites sp. 
Hcrpulitcs sp. 

Nautilus? involvens. 
Cyrtoceras centrifugiim. 
Ijituites iuliformis. 
Orthoceras striatissimum. 


Do. 

Kemas. 

Theca lineolata. 

Bcllerophon Ganesa. 

Strophomena trachealis. 

Do. 

chtemerops. 

Do. 

umbrella. 

Do. 

aranea. 

Do. 

nubigena. 

Do. 

bisecta. 

Do. 

halo. 

Do. 

lineatissima. 


Orthia Thakil. 
Do. Tibetica. 


Murcbisonia Himalcnsis. 

Do. pagoda 
PleurotoTnaria tiirbinata. 
Rapbistoma emodi. 
Tiwhonema bftmifuaa, 
Cyelonema rania. 

Do. 8ubtersulcat.a. 
Holopea varicosa. 

Do. pumila. 
Ctenodonta siuuosa. 
Cyrtodonta ? imbiicatula. 
Lingula Kali, 

Do. ancyloidcs. 
TiCpttena Himalensis. 

Do. reparida. 

Do. cratera. 

Do nux. 

Orthis compta. 

Do. inonticula. 

Do uncata. 

Ptilodictya ferrea. 

Do. plumula. 
Spheerospongia melliflua. 

Do. iuosculans. 

Chsetetes ? Yak 
Heliolites depauperata. 


Cabbonifebous Fossils. 

Productus Purdonii. Athyris Roissyi. 

Do. Flemingii. Aviculopccten hyemalis. 

Chonetes Vishnu. 


* In 1873 Mr. T. H. Hughes, of tlie Geological Survey, brought some fossils from 
the Milam Pass. They were identified by Dr. Woagen as representing crestaceous 
Jurassic, triassic, permian, carboniferous, and Silurian formations. This brings 
the series here into fuller agreement with that described by Stollczka in Westera 
Tibiet. 
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Aromonites flovidus. 

Oo. Aon. 

Do, Wiiiterbottomi. 
Do. planodiscus. 

Do. diiRssus. 

Do. Gaytani. 

Do. Ausseeanus. 

Do. Blanfordii. 

Cemtites Jacquenionti. 
Qrthoceras pulchelluni. 

Do. saliiiarium. 

Natica subglobulosa. 


Teiassic Fossils. 

Exogyra sp. 

Halubia Loiumeli, 

Peoten scutulJti. 

Lima Stmclieyi, 

A tbyriu Dus ! oi iguliani psi i. 
Do. Stroliineyeri. 
Waldheiniia .Slo}»pani. 
Khynchonell.a i-etnjuita. 
Spirifcr Uldlmmi. 

Do. StrniOiuyi. 

Do. Rjijah, 


, 1 ^. 

Bffeihnites sulcatus. 
Anionites acucinotus.. 


Do 

alatus. 

Do. 

bifroiis. 

Do. 

bi])lex 

Do, 

comimuii.s. 

Do. 

concavuB. 

Do. 

Kugeiiii. 

Do. 

(leni rdi. 

Do. 

Grittithii. 

Do. 

giitfntus. 

Do. 

Hookeri. 

Do. 

hcteitipliyllus, 

Do. 

Hinmlayaiiiis, 

Do. 

UyphasiB. 

Do. 

.iuliar. 

])o. 

Medea. 

Do. 

Nepaleiisis. 

Do. 

octagonus. 

Do. 

robustus. 

Do. 

Bcripius. 

Do. 

Sjutionsis. 

Do. 

Kti-igiliH. 

Do. 

tenuistriatuM, 

Do. 

toT-quatus. 

Do. 

triplicatus 

Do. 

Tliouarscnsis. 

Do. 

umbo. 

Do. ' 

Wnllicliii. 


Turritella moutiuni. 
rieurotomaiia ? sp. 
Turbo invitus. 
Chemnitzia sp. 


Oolitic Fos^sils. 

Anatiiia AvagiuuJa. 
Myoplioria Blanfoidi, 
Caixliuni tniiicatuin. 
Cyprina trigoiialis. 
Astarte major. 

Do. unilatumlis, 

Motliola sp. 

Nucula c*i»nuiformi.s, 
Cuciillsea virgata. 

Do. leionotii, 

Iijoucrainus Hookuri. 
Lima auuta 

Do. gigaiitea. 

Do. initiloidea. 

Moiiotis coiiucnticus. 
Avicula echimita 
Do. injoquivalvis. 

‘Pccten sequivalvis 
Do. comat us. 

Do. bif rolls 

Do. moil i lifer. 

Do, TiUiis. 

Do. Sabal. 

Ostrcu flabelloidcs. 

Do. acuminata. 

Tcrebratula ii iimi.sma]is. 
Do. cnriiiata. 

Do. globata. 

Rhynconclla v.ariabili.s. 

Do. coiicinna. 

Across leni a ! 
Pentacrinitos sp.] 


Tertiary deposit. 


“ But the most striking feature of the geology of the.se nioim- 
tains is probably tluit which I have next to 
mention, viz., the existence of a great Terti- 
ary deposit at an elevation of from 14,000 to 1 6*,000 feet above the 
sea, still preserving an almost perfectly horizontal surface. On 
crossing the watershed-ridge between the streams that flow to the 
south into the Ganges, and those tliat fall into the upper part of tlie 
Satlaj to the north, which hfere constitutes the boundary between 
the British territory and Tibet (see map), we find ourselves on a plain 
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120 miles in length and varying from 15 to 60 miles in breadth, 
that stretches away in a north-w’esterly direction. Its western por- 
tion is everywhere intersected by stupendous ravines, that of the 
Satlaj being nearly 3,000 feet deep. The sections afforded by these 
enable us to see that this plain is a dej)osit of boulders, gravel, clay, 
and mud of all varieties of fineness, laid out in well-marked beds 
that run nearly parallel with the surfiice, and that hardly deviate 
from a horizontal position. The discovery of the fossilized remains 
of several of the larger mammalia dbtinctly marks the Tertiary age 
of this deposit. The existence of such fossil remains in the northern 
parts of these mountains had been long known, but we w^ere alto- 
gether ignorant of the precise locality wdience they came, and had no 
facts before us from which any conclusions could be formed as to 
their geological import. Tlie Niti Pass, from which it was said 
that the bones had been brought, was not the place w here they were 
found, but one of the routes only by w'hich they came across the 
great Himalayan chain from unknown regions beyond. 

“ Mr. Waterhouse, who lias been so obliging as to examine 

8o-callcd Niti fossils specimens that I procured from these 

beds, informs me tliat he recognizes amongst 
them the following : — Metacarpal bone and distal end of tibia of 
Hippotlierium ; patella of small horse ; distal end of radius of a larger 
species of horse ; distal half of tibia of a horse of very largo size ; 
part of metacarpal of a horse ; upper end of tibia of bovine ruminant ; 
dorsal vertebra of a ruminant. Portion of head of an undescribed 
animal allied to goat and sheep, having, like them, iirominent orbits, 
and the hords above the orbits; but which diftbrs in the peculiar form 
the bony core of the horns. The horns are remarkable for bemg placed 
very near to each other at the base (their upper portions arc broken 
ofi). There is a specimen in the British Museum, however, from 
the same locality, of an animal very like this, in which the horns are 
seen to be short, stout, and slightly bent outwards at the apex. 
Right wing of the atlas vertebra of rhinoceros ; phalanx of one of the 
outer hind toes of ditto ? ; and portion of tooth of elephant ? Speci- 
mens of the bones of ruminants, pachydermata, and other animals 
from this district, presented to the Society by Sir Thomas Colebrooke 
and Dr. Traill, are in the Museum of the Geological Society, 
. London. 
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“ The bones that we have hitherto obtained from these strata arc 
Actual site os yet not almost all vciy misenible fragments, so that 
identified. jg difticnlt even for the very learned natu- 

ralists that I have mentioned to do more than distinguish the genus 
to which they belong. It is therefore, I am afraid, at present impos- 
sible to come to any decided conclusions as to the identity or other- 
wise of the species here found with those of the Siwalik hills, a 
question of the greatest interest with reference to all our speculations 
on the geology of these mountains. The fossil bones I have not 
seen in situ nor indeed, curious to say, could I, in spite of every 
attempt, learn a definite locality in which any one know positively 
that they had been found. But of the general position where they 
occur there can be no doubt, for, besides the common account of their 
being found in some of the ravines tluit travorvse the plain, on many 
of the specimens quite enough of the rock in which they are 
imbedded has remained to enable mo to recognize a fine-grained 
calcareous conglomerate exactly identical with bculs such as 1 
have seen intercalated with the boulder and gravel b(‘ds that consti- 
tute the mass of the deposit. Hills of limestone rivse here and there 
above the general level of the plain, and it app(‘ars as though thb 
calcareous matter derived from them had cemented together portions 
of the sands and gravels that were deposited near thonu 

“ The exisUmce of such animals as I have mentioned as being 

found in these beds being a ])hysical im- 
probably of marine origin. . ^ 

possibility in the present state ot the coimtry, 

there can be no doubt that tho strata have been elevated to their 
present height from some lower level since the time oi' tlioir 
deposition. There is no direct proof tJiat these; beds are mariiu', no 
shells having been obtaiacd from them, but 1 think on the whole 
that the probabilities appear to he i» favour of this jdain having liecm 
a true sea-bottom rather than of having been occujiied by a detach- 
ed body of fresh water. Tlie general extension of some of the 
older fossiliferous rocks along the northern face of the Himalaya 
over a great loiigitudiiuil distance is a fact of wliich wo have 
tolerable proof, and it thence follows that the line on which they 
occur, distant about twenty or thirty miles to the north of the 
great line of peaks, has probably been a sea-margin from fhe 
remotes^t ages of the earth’s history until as late as the Oolitic 

21 
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period at least. So far, therefore, there is nothing adverse to my 
supposition ; nor is the present interruption of the plain any proof 
that it did not once have a far greater extension. This is sutii- 
ciently proved by my hfiving traced these tertiary beds to the very 
top of the watershed-ridge in the vicinity of the Niti Pass, where 
' they reach an elevation of upwards of 17,000 feet ; the summit of 
that pass being strewn with boulders that appear to be derived from 
the white quartizite capping the Silurian strata of the neighbourhood. 
Further, two or three miles to the south of the pass, a detached 
portion of this deposit is to bo seen on the declivity of the moun- 
tain, which must have been separated from the general mass by the 
dislocations that have upheaved the whole country. It is, moreover, 
to be noticed that there seem to be grounds for supposing that 
plains, such as I have mentioned, arc found in other parts of the 
chain under somewhat similar circumstances, which may not 
^improbably have once formed portions of the same sea-bottom. 
The plain of Pdmir, so long known from the accounts of Marco 
Polo, and the existence of which is fully corroborated by Lieut. 
Wood of the Indian Navy, in his Narrative to his Journey to the 
Source of the Oxus, may be its representative to the west ; whilo 
to the east tlie plains described by Turner as having been passed 
over during his embassy into Tibet, as well as others mentioned by 
Kirkpatrick as existing to the north of Nepal, the descriptions of 
w^hich are quite confirmed by Dr. Hooker, are not improbably of a 
similar nature. Another argument in favour of the marine origin of 
this deposit is, I think, also to be derived from the very regular way in 
which the beds of gravel and boulders are laid out, lor which I should 
conceive that some action like tliat of the tides would be requisite J 

» No notice has been taken of these great detrital accumulations up to this^ 
because they occur on the grandest scale in the regions described by General 
Strachey ; but every explorer in the Laddk country has noticed deposits of the same 
kind. In many cases they are very recent. Tlic process of their formation has 
been very well described by Mr. Drew in the Quarterly Journal of the Geol<^gical 
Society for J873. From the fossils enumerated above, it is, however, certain that 
sdVne of them are very ancient Tlie fact that General Strachey did not observe 
the actual site of these bones leaves it open to conjecture whether they may not 
occur in some disturbed beds more or less covered by these horizontal gi-avels ; for 
it is veiy difficult to conceive how any gi-eat dislocation or upheaval of the moun- 
tains can have occurred without disaiTunging such incoherent materials. On the 
other hand, the fact that such large animals as the Vak, the Kiang, the Ovis Am- 
mon, See., now flourish^n the wild state in those bleak sterile regions suggests 
that' a moderate change df climate, without any gi-eat cliange of elevation, might 
make them habitable for the fauna now found fossil there. No evidence foi’ 
marine action later than the numinulitie period is known within the Himdlayaa 
border, 
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I have already mentioned the occurrence of eruptive rocks in 

„ , the Tibetan plateau. A Lrroat outljurst, in 

Eruptive rocks. ^ i i ^ 

which are found hyperatliene and bronzite, 

besides syenitic and ordinary greenstones, and various varieties of 

porphyry, occurs in the vicinity of the lakes which are found at the 

eastern extremity of the plateau (see map). The greenstone is 

known to extend considerably to tho west, and forms, at an elevation 

of about 17,600 feet, the summit of Balcha, one of the Himalayan 

passes into Tibet which I have crossed. 

“ Having thus given a general description of the geology of this 
Cencral Strochey's con- region, I shall, as shortly as possible, enu- 
elusions. merate the chief conclusions to which I have 

been led with regard to the physical forces that have been called into 
action in the formation of those mounhans ^ 

(a .) — The general extension of the chain along tho direction 
of tho strike of tho strata is a phenomenon necessarily connected 
with the action of an upheaving force along a line. This longi- 
tudinal action is further evinced by the parallelism of tlie lines of 
eruptive action with that of tho strike, Tho continuanco of action 
of the upheaving forces along tlie same general line for a vast 
period of time, with occasional intervals of repose or of subsidence, 
is indicated along both the north and south faces of the Himalaya. 
The great depth at which the forces have originated seems to be 
proved by tho regularity of the action along the entire length of tho 
chain, as shown by the elevation of such a ridge as the Siwdlik hills. 

(b ). — Tlie granites appear to constitute lines of elevation, not of 
rupture ; but there seems to be no specific action produced by them 
on tho dip of the strata, which they appear to leave generally 
unchanged. 

(c.) — The greenstones, on the other hand, usually follow lines 
of dislocation of the strata, being sometimes apparently contem- 
poraneous, and at others intruded through rocks already consoli- 
dated. 

(d,)— The cause of the general north-easterly direction of the 
dip is obscure, although its occasional sudden reversal to south- 
westerly seems to indicate some connexion with the action of an 
upheaving force from below, or of violent lateral thrust. 
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> (e.) — The lines t)|J» fracture of the strata are constantly either 
parallel or peiyendiculai;; to the iKrection of tlie upheaving force, 
Jhe posi^ons of the rivers appear to he altogether dependent on the 
configuration of surfinp produced by these fractures ; while the con- 
figuration i/ surface, on the other hand, seems to be but slightly 
affected by the action of the streams, of which there is rarely any 
vjrisible sign at 200 feet above the present level of the waters, and 
never to my knowledge above 300 feet. 

(/.) — The feet of the granite of the great snowy peaks being 
seen in veins, penetrating the schists up to 20,000 feet, makes it 
highly probable that the granite must have been injected long 
before the mountains received any considerable development. That 
tliis granite is older than the Silurian period is rendered probable 
by the comparatively unaltered state of the lower beds of the Azoic 
slates at the foot of tlie Pal^eozic series, where almost in contact 
with it. 

(g *) — ^The conglomerate bed near the bottom of these same Azoic 
slates shows the proximity of land at tlio time of its deposit, and 
indicates that some uphoaviil of land had already taken place near 
tlie pres(mt line of great peaks, possibly occasioned by the granite 
in question. 

(7t.) — ^The occurrence of pebbles of greenstone in the sandstones 
along the southern edge of the mountains slrows that the exterior 
lines of greenstone are older than those beds of sandstone. 

(i.) — ^The frequent occurrence of boulders of the quartizites, slates, 
and greenstones of the outer ranges of mountains among the Ter- 
tiary deposits of the Siwalik hills shows that the Tertiary ocean 
washed foot of those mountains. 

(y,) — ^The regular slope of the plains of Northern India up 
to the Siwfilik hills, which rise suddenly from the fiat ground, leads 
me to infer that the sea must have continued to reach at least as far 
as the foot of the Siwilik lulls for some time after their upheave- 
ment. 

— ^The rise of the Tibetan plain has not been caused by the 
granite eruption of the line of snowy peaks. That the greenstone 
rocks that abound in many parts of it have equally not caused it, 
is proved by the peculiar natnre of the valleys among the hills to 
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the we&t of the lakes, wliicli must have bee^ laid out level under 
water ; from which it is to be inferred vtlijjJ; these erpptive rocks are 
older than the tertiary beds of the plaih. The sainc thing is shown 
by the occurrence of worn pebbles of greenst^one in the surface of 
the plain in tlie vicinity of some of the detacKed hills of that rock. 

(/.) — The former extension of the glaciers far beyond their 
present limits is a phenomenon that may be notic(;d almost every-- 
where in these raounbiins, and may give rise at first sight to an 
idea that there may here also have been some special period of cold 
corresponding to the glacial epoch of Europe. But it seems, 1 
tliink, more probable tliat this is here only the result of a change 
of climate consequent on the upheaval of the great [)lains of North- 
ern India. 

(m ,) — ^The existence of ancient moraines on the tertiary plain 
of Tibet proves that the extemsion of the glaciers is post-tertiary. 
Now, if we conceive tliat after the rising of this plain to nearly its 
present elevation, the sea still continiuil to wash the foot of the 
Siwdlik hills, as I have already said that I considered lik(dy, it is 
clear that the climate of the Himalaya would hav(‘ beem far more 
moist, and that the quantity of snow that fell on the highest parts 
of the mountains would have been gn‘atly in exec'ss of what now 
falls there, causing a great extension of the glaciers beyond the 
limits to which they have now' receded.” 

There are several points in the foregoing summary that might 
Remarks on the above ^ objected to in dehiil, but it is hardly 
Bummary. necessary to point tlmm out. With the 

much more extensive infonnation now available than was at General 
Strachey’s disposal, one ought to be able to give a more precise 
account of the phenomenon under discussion. But one lesson of 
experience is caution. From all sides the geologists of Europe 
have been for long years hammering at the Alps ; yet the mode of 
formation of those mountains is still a subject of very vague specu- 
lation. What then can we expect from our fragmentary knowledge 
of Himalayan geology ? In one respect we seem to have the advan- 
tage : the much grander scale on which the phenomenon took place, 
and perhaps also the less advanced stage of the process, have result- 
ed in a somewhat less complexity of structure. 
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' The process of investigation is to find out as far as possible from 
these remnants of the formations, and their relations to each other, 
what were the conditions of the surface at the time of deposition 
of each, and what successive changes of conditions occurred. Thus 
General Strachey’s observations tliat the mettimorphism of the rocks 
forming the crystalline axis and the introduction of the granite are 
of pre-silurian date ; that this axis of elevation was a shore of deposi- 
tion at that time, would be facts of prime importance in the early 
history of this region. It would give a prodigious antiquity to the 
beginning of the Himalayan mountain system, for all subsequent 
disturbances have conformed in elevation with that which produced 
the gncLssic axis. It nniy be remarked that this view is apparently 
in immediate opposition to what is now a very favourite theory 
of mountain-formation — that which connects these areas of special 
contortion and elevation with a preceding long-continued accumu- 
lation of deposits, and accompanying depression, in the same area ; 
whereby through the gradual rise of temperature in the sediments 
thus sunk to a considerable depth, expansion occurs, and also a 
softening of the rocks, including a yielding to the horizontal thrust 
in the earth’s crust, thus producing the compression and up-squeez- 
ing into mountains of the accumlated sediments.^ In the simple 
application of this process the position of greatest elevation should 
approximately coincide with that of the preceding greatest deposi- 
tion, and not with the limit of the deposition, as wo find it according 
to General Strachey’s observation. 

To this objection, and in defence of the theory, it may be very fairly 
argued, that the line of actual maximum elevation is due to denudation 
having removed the softer and more broken strata and left the more 
massive rock ; that according to the observation under discussion, the 
sedimentary series never passed across this primitive gneissic axis ; 
and that the position of greatest elevation (in the active sense of 
upheaval) occurred about the middle gneissic axis formed of meta- 
morphosed palaeozoic rocks, all the once overlying strata having been 
removed ; that but for this result of denudation we -should have the 
crest of the Himalaya to the north of the upper valley of the Indus. 

i Notwithstanding the numerous recent claimants to this theory, the mechani- 
nal elements of it are essentially those giren by DeBeaumont in his Syst^mea de 
Montagnes, p. 1318 ; the other ideas in it being due to two other equally eminent 
philosophical physicists, Herechel and Babbage. 
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Tlie interpretation of the drainage system gives direct support 
to this view. It is an evident postulate of physical geology that 
along any line of elevation the drainage is originally transverse. 
The manner in which this primitive system becomes largely convert- 
ed into longitudinal drainage lines is explaincHl in every text-book 
on geology. Now, making the fair assumption that the initial 
line of elevation coincides with the maximum line of upheaval, the 
main watershed of the future continent is determined by that initial 
line, and it is presumably a very permanent feature. Every geo- 
graphy book notes the fact that the Himalayan watershed lies far to 
the north of what is more particularly described as the Himalayan 
range, but the line of reasoning wo have jast indicated would sug- 
gest that the real axis of maximum elevation in the Himalayan 
system may coincide more or less with the watershed. We should 
thus have two magnificent examples of the process of drainage-con- 
versions above alluded to : the Indus and the Sanpo (Brahmapu- 
tra) now flow from about the same central position, having gradually 
worn buck along the line of easiest erosion, cutting off in succession 
the originally transverse drainage along the whole line. 

The applicability of this- theory of mountain-formation to the 
Himalaya system does not, however, depend upon the correctness 
of General Strachey’s view regarding the exceeding antiquity of 
the first gneissic axis. The gneiss there in early Paheozoic times 
, . may have been a floor of shallow df.*[)osition 

without being a range limiting that deposition, 
Stoliezka does not adopt this latter view though, leaving it an 
open question. His own provisional identification of lithologically 
similar Silurian rocks in equal force to the south of the axis would, 
perhaps, suggest their original continuity across that axis. He 
hazarded very few remarks upon the general geology of the 
Himalaya, wisely postponing such considerations until the data 
would warrant something definite. Ho points out that the <leposits 
of carboniferous age, filling only broken ground in variable thick- 
ness, represent the close of a general geological epoch. The 
Permian and lower Trias are not represented. Ho considers that 
after the Trias extensive upheavemonts occurred, laying dry largo 
tracts that have not since been submerged. The J urussic basin was 
then approximately defined. The evidence for those conclusions is 
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not given, and they seem difficult to reconcile with the general 
regularity of succession of the rocks. On his figured sections the 
Para limestone (Rhaetic group) is the only one that exhibits great 
inequality of distribution, being of considerable thickness on the 
north side of the basin, and altogether wanting to the south. His 
remarks would, however, assign at least an early Mesozoic age for 
the origin of some of the prominent features of disturbance now 
stamped upon the Himdlayan system. 

The most notable features in the sequence of formations in the 
Himalaya is the position of the nuinnmlitie dei)osits, as already^ 
mentioned. They are in greater thickness than, any of the older 
formation sexcejit the lower Silurian* Stoliezka speaks of them 
as having been deposited in the narrow basin where they now lie in* 
the very centre of the nwuntain region. This view strongly confirms 
that previously arrived at from the consideration of tlie same deposits- 
at the south edge o-f the mountains : that long and extensive 
denudation of the Himdlayan area had preceded the Tertiary epoch. 
It seems to have been greatest, as would naturally occur, along the 
centre of the area of upheaval, wearing down to the metamorphfe 
rocks along wluit may then have been tho back of a brord flat 
tubercncc of the earth’s crust. A comparatively slight settlement 
of the area, submerging only the more deeply eroded parts, would 
then have sufficed for the accumulation of those eocene deposits, and 
it seems possible that the production of the synclinal basins of the 
Central Himalaya — as was shown for the contortion of the infra- 
Krol beds of the Lower Himalaya— did not occur, or, at least, was 
not stron gly developed till the great compression upheaval in middle 
Tertiary times. 
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CONTENTS. 

The outer Himalaya. Mountain systems ; Jumna ; Canges ; Kali. Subor- 
dinate Iwundaries. The Nayar. Western llamganga ; Kali. Tlie snowy range. 
Axis of highest elevation. The Tibetan plateau. Glaciers. Glacier of the 
Pindar ; feeders of the glacier ; moraines ; crevasses and ice tables. Glacier of 
the Kuphini. Motion of the Pindar glacier. Snow-line. Observations in the 
eastern Himalaya. Observations in Kumaon. Bisahr. Across the snowy range. 
Kumaon ; Garhwfil ; Kunaor ; Western Tibet. Lakes. 

We have seen that the term ‘outer Himalaya’ has different 

„ meanings according to the sense in which it 

The outer Himalaya. . , ^ ? 

IS used. Greographers understand by it all 

the mountain systems lying between the snowy range and the plains 
of India, whilst in the western Himalaya geologists restrict its use 
to the limestone and slate formations that lie between the outlying 
tertiary scries and the central crystalline axis. To I he geologist 
Simla and Naini Tal are situate on the outer Ilimalaya, and Ka- 
sauli and Sulmthu arc not ; whilst to the geographer all these hill sani- 
taria are on the outer Himalaya. To obtain a correct appreciation 
of the physical relations of the ranges of the outer Hinn'ilaya wo 
cannot ignore their geological affinities, but we have as yet no geolo- 
gical details on which w’c can rely for tlie greater ])ortion of their 
area. For the tract between the Tons and the Kali we have the 
record given in the preceding chapter and the map that accompanies 
it. A glance at this map will show us that the main lino of gneiss 
and granite, which is almost conterminous with tlio region of f)erpo- 
tual snow, is met with between the eightieth and ninetieth mile from 
the foot of the Himalaya, and at a distance of from twenty to thirty 
miles south of the Indian water-parting. Between this line of per- 
petual snow and the plains there are numerous well-defined ranges, 
some seemingly spurs from the snowy axis, and of which tlie geolo- 
gical relation is not well established, and others having an apparent 
separate and independent existence. As we have already noticed, 
the traveller from the plains meets first an outer range, which has 
a general elevation of about 6,000 to 7,000 feet above the level of 
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170 himXlayan districts 

tho sea, and which in China above Naini Tal rises to 8,5f)8 feet, 
and in a peak, on the Tirhi road, east of Masiiri, to 8,5(55 feet. 
Tliis band or outer range has a general direction parallel to the 
plains, and is pierced by tho greater rivers, such as the Tons, Jumna, 
Ganges, Hmnganga (western), Kosi, and Kali. Between it and the 
ridges descending iinnicdiattdy from the snowy range we cross a 
number of subordinate ranges which Jire, as a rule, of considerably 
less elevation than tho outer range. Between China and Dhakiiri 
Binayak, on the road to tho Pindari glacier, a dishince of forty-fire 
miles as the crow flies, there is no peak having an elevation of 8,000 
feet, and very few attaining to 7,000 feet. But further westward, 
in the same parallel, we liavc groups of peaks athiining an eleva- 
tion of over 10,000 feet, notably those connected with tho Dudu- 
ka-toli range in Garhwal. When the river valleys close to tluj 
snowy range arc reached, the increase in elevation is rapid and 
marked. The flanking rang(‘s seldom fall below 10,000 feet, and 
are crowned with peaks rising still higher, until the culminating 
ridge crowned with per[)('tn{d snow is met. 

If wo carefully examine the great sea of mountains lying be- 
tween the outer Himalaya and the snows, 
Mountain system. i iw. i i i . 

we shall tind that tho dominating ranges are 

spurs from the groat groups of peaks, remarkaUo alike for their 
elevation and the position they fill as tho boundaries of the several 
river-basins. On the west, tlio ^vestern boundary of the Junuia 
system is found in tho elovakxl ridge that has its origin in tlw 
group of peaks crossed by the Sliatid and BuTeiula ^xisscs. This 
ridge follows the left bank of the Sutlaj in asoutli-westerly direction 
to Hutu (10,700 feet), where it bifurcates: one branch continuing 
_ , the normal direction to Bilaspur, and the 

scconcl proceeding in a south-easterly direc- 
tion by Chor (12,081 feet), where it forms the water-parting 
between the Giri and tho Pabar branch of the Tons. A second 
great ridge, descending from the Jamnotri groups, and marked 
by the Deoban (9,347 feet), Clmkrata (7,300 feet), Chilmeri (7,160 
feet), and Bairat (7,423 feet) peaks in British territory, separates 
the affluents of the Tons from those of the Jumna. The eastern 
boundary of tho Jumna sptem is formed by a great ridge having 
its origin in the same group of peaks, and which joins the outer 
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Himalaya near the Sarkanda peak to the east of Masuri (Mas- 
sooree). The eastern boundary of the Gang(‘s system is found in 
the great ridge descending in a south-westerly direction from 
Giin«>8 svstem Nandakot peak, and wbicli passes iilon.r 

with the Alaknanda, and thence along the left bank ofthe Alaknaudii 
to Deoprayag. It admits of two great bifurcations: one at the head 


of the Katyiir valley and one at the head of the Lohba valley. 
From the group of peaks at the head of the Katyiir valley a branch 
passes in a south-easterly direction through Binsar and l)ol and 
along the right bank of the Ladhiya to Barmdeo on the Siirda, and 
from the head of the Lohbii valley a branch 
runs south-by-east to Gujargarh, whence it 
passes almost due west to the Ganges at Khar.ak and Charidi. The 
tract to the south of these two arms is in shape a great obtuse- 
angled triangle, with its base towards the plains and its apex in the 
group of hills to the north of l)>vara Hat. It forms the mountain 
basin of the western Ramganga. The eastcTn boundary of this 
system forms the western boundary of the Kali system, of which 
the eastern boundary is found in a great ridge descending from the 
Api peak in Doti of Nepal. It is clear from the above brief descri])tion 
that it is the spurs from the snowy range that bound the river basins, 
and if wo examine further tlie affluents of each system, we shall see 
tJiat the ramifications from these spurs form the >vater-partiug 
between each minor system. 


The principal affluents of the Jumna system are the Tons and 

, . the Giri. The Pabar, Rupin, and Siipiii 

Subordinate bounilanes, m i . i 

unite to form the Ions, and are se[)ai';ited 

from each other by transverse ridges descending from the great 

boundary ridge. United they drain a delta-shaped basin liaving its 

apex at K6Jsi. To the south-west the Giri drains a similarly shaped 

basin having its apex near Kdlsi, and to the east the Jumna drains 

one having its apex at Kdlsi. Wo find that the point of junction 

of the apices of these three deltaic basins lies within the Siwaliks, 

the outer range of geographers, and that the union of tliese throe 

main affluents forms the Jumna of the plains. This basin, as well 

as the minor systems within it, is bounded by spurs from the great 

snowy range or transverse ridges descending from tliem. If wo 
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further examine the relations of the minor feeders of the three great 
constituents of the Jumna system, we see that, as a rule, they flow at 
right angles to their recipients, and that the affluents of these minor 
feeders obey a similar law. The ridge separating the Tons from the 
Jumna gives off feeders on the w^est to the Tons and on the east to 
the Jumna, at right angles to its direction. From the western slope 
the Dharagiid, Binol, Shaiila,and Manjgaon streams flow to the 
Tons, and from the eastern slope the Ralena, Kutni, and Silo seek 
the Jumna. Each of these minor feeders is separated from the 
other by lateral spurs, descending usually from some peak or knot 
of peaks, and all, as the veins on a leaf seek the midrib, flow towards, 
the mid-depression and give it their moisture. Tlie two great rivers 
that unite to form the Ganges arc themselves the centres of 
subordinate systems. The Bhagirathi is divided from the Bhilang 
by a great ridge descending from the Gangotri group of peaks, 
whilst a second ridge having a similar origin separates the Bhilang 
from the Mandakiili, an early affluent of the Alaknanda. The Bh&- 
girathi unites with the Bhilang near Ti'rhi, and the two rivers drain 
a delta-shaped tract having its apex at Deoprayiig. The Saraswati 
and Dhauli, which form the head-waters of the Alaknanda, are sepa- 
rated from each other by a ridge of snowy peaks, and its more 
southern affluents, theNandakiniand the Pindar, are divided from each 
other by a great ridge descending from Trisiil. The entire basin 
of the Alaknanda to its junction with the Bhdgirathi at Deoprayag 
is thus a great delta-shaped tract, cut up by the minor feeders into 
subordinate systems that are bounded by great ridges descending 
from the snowy range. Between Deoprayag and Hardw6r, the 
Ganges receives from the east the Nayar and the Hinnal, and from 
the west the Siiswa that drains the Dehra Diin. All unite within 
the Siwaliks to form the Ganges of the plains. 

We shall now take up the compact system of the NayAr in 
The Nay4r southern Garhwal, which at first sight would 

appear to be an exception to the general 
rules. We find that the boundary ridge that marks its exent is a 
continuation of the great ridge that, descending from the snowy 
peak of Nandakot, runs along the left bank of the Pindar to the 
head of the Lohba valley. Here, as already noticed, this ridge 
bifurcates ; one branch proceeding in the normal direction along 
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the loft bank of the Alaknanda to Deoprayag, whilst the second 
branch passes south to Gujargarh and then west to the Ganges 
at Kharak. These two branches mark the axis of highest elevation 
in the tract through which they pass. Following the western branch 
we have the Dubri peak, 9 , 8 G 2 feet ; Dohri peak, 9 , 8 G 2 feet ; 
Gandkhola, 7,553 feet ; Devidatta, 7,034 feet ; Kankwala, G ,651 
feet ; Gurdari, 5,893 feet ; Jhangarh, 5,878 feet ; and a peak about 
two miles from Deoprayag, 5,030 feet. Following the southern 
branch through Gujargarh, we find the second, Diida-ka-toli peak 
with an elevation of 10,180 feet above the level of the sea ; Barina- 
diingi, 9,190 feet ; Nandatopa, 8,086 feet ; Khamek, 7,152 feet ; 
Gujargarh, 7,969 feet ; Khatti, 8,270 feet ; Utain, 6,901 feet ; 
Bukrari, 6,267 feet ; and Naugarh, about a mile above Kharak, 
6,065 feet. Close to the point of bifurcation, the boundary ridge 
sends a lateral spur southwards, that divides the basin of the Naydr 
into two parts, that drained by the western Nayar or Chhiphalghat 
river, and that drained by the eastern Naydr or Kainyiir stream. 
This great spur preserves the superior elevation of the boundary 
ridge, and is marked by the following peaks : — Baniri, 8,499 feet ; 
Bandani, 8,278 feet ; Panjing, 8,810 feet ; Devitank, 8,849 feet ; 
Matikh&l, 7,688 feet ; and Chhatargah, 6,790 feet, when it is lost 
in the valley of the eastern Naydr near Kaiidui. Short ramifications 
from this spur or the boundary ridge itself determine the course of 
the minor feeders of the two great channels of the Naydr system. 
Thus a transverse ridge from Dubri, marked by the Tdra-ka-kand 
( 9,000 feet) and Banjkot ( 8,203 feet) peaks, divides the Chhiphal- 
ghdt river near its source from its feeder at Paithdni on the left 
bank^ whilst other ridges from Gandkhola,’ Devidatta, and other 
peaks, separate the other feeders the one from the other. A similar 
rule obtains along the course of the eastern branch, and wo thus 
see that there is no real difference in principle between tho 
arrangement of the drainage system of this apparently abnor- 
mal minor basin and that of the other greater systems already 
noticed. 


In the system of the western Edmganga, however, we have an 


Western Bimganga. 


arrangement for which we find an analogue 
in that of the Bdgmati in Nepdl. As we 


have already seen, the basin of the Rdmgunga is in shape a great 
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ohtnse-angled triangle, with its apex towards the snowy range and 
its base towards the plains, thus filling up the gap between those 
systems that have their apices towards the plains and their bases 
towards the snowy range. Of its affluents, the Kosi alone has a 
considerable course within the hills, the remainder liaving their 
origin in or close above the elevated tract lying along the foot of 
the hills, and joining the Rmnganga at some distance southwards 
in the plains. Here, although the main boundary ridges are still 
the spurs descending from the snowy range, the‘ several streams 
do not unite within the outer range, but, like the BAgmati and its 
affluents, well beyond it in the plains. The Kali is known as the 
Yonkti near its source, as the Kali during the greater portion of 
its course through the hills, as the Chauka 
or Sarda in the Bhabar and Tarai, and as 
the Sarju and Ghogra in Oudh to its junction with the Ganges, to 
the south of the Ghazipur district. The Kali basin is bounded on 
the west by that of the Ganges, and on the south-west by that 
of the western Bamganga. It receives from the west the Gori, 
Sarju, and Ladhiya, and from the east some small streams from 
NepAI, all of which unite within tlie hills to form tho Sarda at 
Barmdeo. The Sarju is divided from its affluents, tho eastern Rain- 
ganga, by a great meridional ridge, extending from their sources 
to their junction, whilst a second ridge, running in a south-easterly 
direction from the same group of peaks to Askot, separates tho 
latter river from the Gori. The great Pancha-chuli range, running 
south-east from the line of water-parting, divides the basin of the 
Gori from that of the Darina Yankti, and a similar snowy range 
having a like origin sejiaratcs the Darina Yankti from the Kuthi 
YAnkti. The great mass of peaks comprising Trisiil, Nanda Devi, 
and Nanda-kot thus send forth great boundary ridges from their 
entire southern face to the west between the liiniganga and 
NandAkini: to the south-west between tho NandAkini and the 
Pindar, and between the Pindar and the Sarju j to tho south be- 
tween the Sarju and the eastern BAmganga ; and to the south-east 
between the last river and the Gori. These indications are suffi- 
cient to mark the salient features of this portion of the HimAlaya, 
and we reserve the details for the Gazetteer articles of this 
notice. 



OP THE NORTH-WESTEHN PROVINCES. 


175 


Tlio mountain system lying between the snowy i-ange and the 
plains may therefore he said to consist of 
an outer range parallel to the snowy range 
and connected with it at wide intervals whore it meets the groat 
ridges descending therefrom. These hitter l)ound the river basins, 
and the ramificiitions from them determine the course of the minor 
feeders of each system. We have now to consider the snowy range 
itself, and in these provinces at least it is a well-marked feature, 
lying from ton to twenty miles to the south of the Indian w’utcr- 
parting. The lino of snowy peaks seen from Naini Tal and Masuri 
all lie to the south of the passes by which travellers cross into 
Tibet. The route by Nilang in foreign Garhwal through the Jadli 
valley crosses north of the Jamnotri group ; that by Mana in Bri- 
tish Garhwal lies to the north of the Kcdamatli group ; that by 
Milam in Kumaon behind the Nanda Devi group ; and that by the 
Lanpiya-dhura, also in Kumaon, behind the Panchacluili group. 
The Jddh Ganga runs in a valley parallel to tlie snowy range and 
the line of water-parting, at an elevation of 15,000 feet above the 
level of the sea, near its source at Sumla, but gradually falling to 
below 9,000 feet at its junction with the Bhagirathi, near Bhairon- 
glidti. The horizontal distance between these two points is a little 
over 17 miles, and the fall is therefore over 350 feet in a mile. The 
Vishnuganga or Saraswati descends from the Mana Fuss at 18,000 
feet above the level of the sea to Vishnuprayag, a distance of some 
35 miles, where it is little over 5,000 feet. Hero wo have an 
average fall of about 370 feet in the mile. The increase in elevation 
from the place where ijie river valleys enter the area of greatest 
elevation is cquiilly marked in the valleys of the Dhauli, the Gori, 
and the Darina river. Dharchiila on the Kali, before the line of 
snowy peaks is reached, is only 2,750 feet above the level of the sea ; 
whilst Golam La, to the north and above that line, and about 1,500 
to 2,000 feet above the bod of the Kali, is 8,000 feet above the level 
of the sea. The bed of the Kdli at Changru is 10,000 feet, and in 
the twenty-five miles between it and the Lanpiya-dhura Pass the 
fall is over 8,000 feet, giving an average fall of 400 feet to the mile. 
These facts well illustrate the law that the river beds* to within a 
distance of ton miles in a direct lino from the snowy peaks seldom 
I See page 8. 
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exhibit a rise of more than four or five thousand feet ; but when we 
cross the line on which the great peaks are situated, the ascent very 
rapidly increases, and a very few miles carries the river-bed up to 
an altitude of nine or ten thousand feet, thus sliowing that the sudden 
increase of height of the mounhiins along this line is not confined 
to the peaks alone, but is a general elevation of the whole surface. 

This sudden and steady rise in elevation when the line of snowy 
Axis of highest Clcva- speaks is reached appears to be a well- 
marked feature of the entire Himdlayan 
range. The snowy peaks, Iiowever, do not occur in a continuous 
ridge, but in masses separated the one from the other by deep depres- 
sions that form the line of drainage for all the surplus moisture of 
the tract between the snowy range and the line of water-parting to 
the north. These depressions are, so far as we know, a more distinc- 
tive feature of the Indian than of the Turkish slope of the Himalaya- 
Tibetan mass, a fact doubtless due to the greater rainfall received 
by the former. The influence of the monsoon on the southern slope 
is shown in its supporting a more dense and varied vegetation, and 
even on individual ranges and hills the southern exposure is similarly 
strongly marked in Kumaon. It is the ceaseless action of water 
that has furrowed out these valleys from the great mass, and natur- 
ally this has been accomplished on a greater scale and with more 
results along the southern slope that receives the full force of the 
periodical rains. The mass of peaks known as the Gangotri, 
Keddrndth, and Badrinath groups, are separated from the next 
group to the east by the valley of the Sdraswati, and this group 
again from the Nanda Devi mass by the Dhauli river. The last is 
again divided from the Panchachuli group by the valley of the 
Gori, and the latter from the succeeding group by the Ddrma 
valley. All these valleys are inhabited and cultivated during the 
summer and rains, and some of them are comparatively of consider- 
able extent. The masses of snowy peaks are more like the terminal 
ends qf huge spurs descending from the lino of water-parting than 
a continuous ridge. They, however, occur in regular sequence 
Along the entire line of the Himalaya, and, as seen from the plains, 
have the appearance of a connected chain. The following table, show- 
ing the principal peaks that occur throughout some eleven degrees 
of longitude, will give some idea of their number and importance. 
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PonUi on the Himdlaya mmmtaine arranged in order of lotigitude h, 
Mr. Trelaumy Saunders, from the records of the G. T. S. 


Number. 


1 . 

II. 

III. 

IV. 
V. 

VI. 

VII. 

via 

IX. 

X. 

XL 

XTI. 

XITI. 

XIV. 

XV. 
XVL 

xvn. 

XVIII. 
XIX. 
XX. 
XXL 
XXIL 
XXItl. 
XXIV. 
XXV, 
XXVI. 
XXVII. 
XXVIIL 
XXIX. 
XXX 
XXXI. 
XXXII. 
XXXII I. 
XXXIV, 
XXXV. 

xxxvr. 

XXXVII. 

xxxvia 

XXXIX. 

XL. 

XLI. 

XLII. 

* XLIII. 
XLIV. 
XLV. 
XLVI. 
XLVII. 
XLVIII. 
XLIX. 

L . 

LI. 

LU. 
LIII. 
LIV. 

LV. 


Dhaulagiri 

K&rsyani 


Chanbisi 

Api 

PitdchachiUi 


Name of peak. 

Latitude. 

Chumalari 

27 ° 49 ' 37 ' 

Gipmochi , ... *** 

27 1 6 23 

Pauhunri (Donkia)..! .*!! 

27 56 52 

Chummikn (ClioJa)... 

27 27 28 

Black rock (Guarcam) 

27 31 7 

Narsiiig... ... ‘‘‘ 

27 30 36 

Pandim... ... 

27 34 34 

Kanchaujinga 

27 41 26 

,, 

27 42 5 

K.T,bru ... ]*’ 

27 36 26 

Jaimu ... ].*’ 

27 40 52 

„ 

27 39 55 

^bsur ... .[.* 

27 53 18 

Chamlang E. 

27 46 27 

Mount Everest 

27 69 12 

Chamlang W. 

27 43 16 

Saiikosi 

27 45 11 

M 

27 52 46 

M ... ... . 

27 58 13 

... ... 1 

27 57 48 

91 ... ... 

27 67 24 

Jabjibiya 

28 7 36 


28 21 3 

••• 

28 10 20 

Dayabang ... ... 

28^.16 17 

Akn 

28 23 25 

Yassa 

28 20 38 

28 25 68 

II ••• 

28 ,30 7 

11 

28 32 55 

n ••• 

28 39 39 

II 

28 39 21 

Barathor 

28 29 18 

11 ••• ■ 

28 32 0 

II 

28 32 6 

Morsliiadi 

28 34 58 


Longitude. 


Altitude. 


89 ° 18 ^ 4 . S ' 
88 ,% 37 
88 53 5 

88 40 38 
88 48 .39 
88 J 9 28 
88 15 35 


88 11 
88 11 20 
88 
88 

87 7 

87 7 

1 


60 


0 16 
5 13 


86 58 
86 51 


28 20 37 
28 20 48 
28 .35 .38 
28 .30 59 
28 39 11 
28 41 43 
28 45 30 
28 46 8 
28 43 66 
28 44 2 

28 40 21 
43 49 
28 44 
28 44 
45 63 
49 33 
69 7 

12 61 
16 12 


47 


56 
54 
21 
6 
56 

86 36 67 
86 31 57 
86 28 32 
86 22 42 
9 8 

85 .54 42 
85 49 21 
85 48 17 
85 33 36 
85 10 ,12 
7 24 
0 
34 
0 
56 

84 20 32 
84 13 66 
9 52 
7 32 
1 57 
8.3 50 22 
83 50 20 
83 51 46 
83 50 56 
83 46 22 
83 82 9 

83 25 52 
83 25 12 
83 24 18 
83 21 
83 19 
83 15 
83 11 
9 


85 
84 41 
84 .36 
84 36 
84 21 


23,944 

14,518 

23,186 

17,325 

17,572 

19,146 

22,017 

27,815 

28,166 

24,015 

25.304 

27,799 

24,020 

29,002 

22,215 

22,826 

21,087 

23,570 

23,447 

19,560 

21,853 

26.305 
22,891 
23,762 

24.313 

23.313 
25,818 
25,729 
26,680 


20 
6 
9 
18 
29 

83 8 27 

82 39 33 
80 66 22 
80 28 9 

80 26 6 


83 


22,947 

26,069 

24,718 

24,780 

22,964 

22,086 

26,523 

23,641 

22.471 
26,826 
25,456 
26,299 
24.912 
25,005 
23,565 
24,181 
23,779 
21,727 

21.472 
10,415 

22,673 

21,471 


23 
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Points on the IUmdlat/a momitnim arram/ed In order of longitude hf 
Mr, Trelawng Saunders from the reemls of the G, T, S , — 
(concludod.) 


Number. 

Name of pe.'ik. 

Latitude. 

Longitude. 

Altitude, 

T.VT. 

Niindakot 




Ifi' 

51" 

80” 

C' 

39" 

22,588 

LVII. 

Nttnda Dovi 



:iO 

21 

58 

SO 

2 

21 

24,417 

LVin. 

Naiithi Devi 



30 

22 

31 

80 

0 

.50 

25,001 

LIX. 

Do. 



30 

22 

35 

80 

0 

40 

25.587 

LX. 

K.ast Trisul 

... 


30 

u; 

14 

79 

64 

51 

82,342 

LX I. 

Do. 



30 

30 

50 

79 

04 

31 

23.092 

LX IT. 

West Trisiil 

... 


30 

18 

43 

79 

49 

7 

23,388 

LXIIL 

Ntaiuliikiia 

... 


30 

22 

U 

79 

45 

40 

19i910 

LXIV. 

Do. 

••• 


30 

20 

50 

79 

45 

80 

20,722 

LXV. 

Do. 



30 

20 

57 

79 

45 

35 

20,773 

LX VI. 

Do. 



30 

41 

() 

79 

44 

53 

22,093 

LXVIT. 

K.^mct (Ibii tlfimin) 


30 

55 

13 

79 

38 

4 

25,373 

LXVITI, 

Nilnkanta 

... 


30 

43 

52 

79 

2() 

50 

21,001 

Lxrx. 

Uadniiiilh 



30 

44 

lii 

79 

19 

20 

23.210 

LXX. 

Do. 



30 

43 

22 

7‘> 

17 

52 

1 22,511 

LX X T 

Do 

M. 


30 

Ifi 

44 

79 

10 

58 

22,347 

LXXII, 

Kedaniiiih 



30 

47 

53 

79 

0 

34 

22;790 

LXXTII. 

Tliarl astigar 

... 

... 

30 

51 

40 

79 

2 

14 

22,582 

LXXIV, 

' Do. 



30 

51 

41 

79 

2 

13 

22,028 

LXXV, 

J.aoiili 



30 

51 

18 

78 

53 

53 

21,072 

LXX VI. 

Das or Sriksinta 


... 

30 

57 

25 

78 

50 

50 

20,149 

LXXVII. 

Baudarpoiiclih 


... 

31 

0 

12 

78 

35 

45 

20,758 

LXXVTIT. 

.lamnot ri 


... 

31 

0 

20 

78 

34 

0 

20,038 

LXXIX. 

Swnrganu'iii 



31 

0 

8 

78 

'h 

32 

20,405 


After crossing the line of watcr-j)arting wliicli^as wc have seen, 

Tibetan plateau. 'i"''* ^ *0 

lino of snowy peaks, we come upon the 
great Tibetan platoan which has a mean elevation of from 13,000 
to 17,000 feet above the level of the sea. Puling on the plateau 
by the Nilang route is 13,800 feet, Chiurkung on tlio Mfma route 
to Totling is 15,700 feet, Chitung-dhiir on the Unta Dhiira route 
to the Satlaj is 15,810 feet, and Buljuing near the head-waters of 
the Kahi&li is 15,850 feet. Babgyaling is 14,000; Gartekh, 
14,240 feet; Tirthapuri, 14,820 feet; and lake Rdkas Tdl over 
15,00(f feet above the level of the sea. Captain FT. Straehey has 
described' the Tibetan tableland lying between the Indian md 
Turkish water-partiftgs “as the flat top of a great embankment 
exhibited in all its thickness in tlie scarp of the Indian Himdlaya: 
the summit, though deeply corrugated with valleys and mountains 
in detail, being in its general * 1-01161 laid out horizontally at a 
» On the physical geography of Western Tibet : London, 1864. 
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height little inferior to that of its southern scarp.” Altlioucrli tJio 
highest summits yet known and measured lie along ihe Indian 
slope, very lofty peaks have been seen in all parts of the inti'rior 
“and the passes which must be crossed to get from one Tibetan 
valley to another, even in tho very central axis of drainage, 
generally ecpial those by which Tibet is reached from India;” so 
that, on the whole. Captain Strachey was of opinion that the medial 
depression is but faintly marked in the beds of the great rivers 
without much affecting the mean elevation of the mass. Ilis 
description of tho mountain system of that portion of Tibet lying 
to the north and west of Kumaon is the best that we possess, and 
will usefully conclude our brief review of the features of this 
portion of tho Hiinalaya-Tibctan mass. “ The mountains that com- 
pose the bulk of West Nari are not easily..- imderst()od or defined. 
On ascending tlie highest passes we am seldom see anything but a 
contracted view of mountain tops on all sides, looking very like 
chaos: no general view of ranges under our fe(*t is ever obtainable 
as tho passes naturally select the ravine-heads and lowest points 
of the ridge which arc not only flanked but often almost surrounded 
by the higher summits; and the valleys arc commonly so steep and 
narrow, especially in the Kong country, that tho vit?w can hardly 
ever ])cnetrate to an alluvial bottom and tho sight of any inhabited 
place from a pass t9p is most unusual. When travelling along tho 
bottoms of the valleys, we generally see nothing but a narrow 
tortuous passage between steep rocky walls, shutting out all extended 
view, and rather concealing than exhibiting the mountain ranges of 
which they form but the lowest outworks; conseciuently it is only 
by an extended series of observations and inferences, joined and 
assisted by maps, that any regular arrangement of these mountains 
can be distinctly established, and my account of tlicm is liable to 
error in proportion to the defects of my own map. The general 
plan of tho mountain system appears to me to consist of a ^rics of 
parallel ranges running right across tho breadth of the tableland 
in a direction so extremely oblicpio to tho general extension of the 
whole as often to confound the one with the other, or to convert 
the transverse direction to a longitudinal one. The annexed figure 
may help to explain this. Short transverse necks connecting the 
main ranges in some parts, and cross fissures cutting tlirougli 
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them in others, together with projecting spurs of a secondary 
order, will 
suffice to con- 
vert the sup- 
posed primary 
arrangements 
into all the 
existing 
varieties of 
valley and 
drainage. 

Such connecting necks, when above 18,000 feet, become more or 
less confounded with the main ranges, and, if not above 17,000 feet, 
often appear as low watersheds, just dividing the heads of two val- 
leys lying in one line, but draining opposite ways. Secondary 
spurs also may be so high and so obliquely joined to the primary 
ranges as to make it difficult to distinguish between the two ; and 
the cross fissures may sometimes admit a main river to pass through 
a main mountain mass, in which case the continuity of the^range 
is often evidenced by the extreme narrowness of the rocky gorge 
or height steepness, and gtiological correspondence of its sides. 
Much of the Indian watershed seems to be formed in this way, 
tlie great snowy peaks lying mostly on the terminal butt-ends of 
the primary ranges, sometimes widened by lateral spurs, and 
the Tibetan passes crossing the low connecting links, whose 
alignment forms the main watershed, but not the main mountain 
crest.” 

It seems strange that so late as the year 1847 the occurrence 
of glaciers in the Hiradlaya was considered a matter of doubt by 
the learned in Europe. There is now no fact more widely attested 
and more thoroughly established than the 

. * existence of glaciers at the head of almost 

every valley that descends from the ranges covered with perpetual 
Snow. In size and importance they also fitly compare with those 
stupendous peaks around them that have placed the Himdlaya in 
the foremost rank of all the mountains of the earth. Colonel 
Gordon gives ns^ illustrations and descriptions of the great glaciers 
» Roof of the World, 17. 
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met by the Yarkand Mission on the journey between I^eh and the 
Kdrakoram pass. He mentions the lower Kunidan glacier that 
comes from the high peaks to the north-west, and continues down 
the right bank of the stream for over two miles, forming a perfect 
wall of ice, rising from the water about 120 feet, and showing a 
surface covered with countless pinnacles and points.” The Reinu 
glacier, also seen by Colonel Gordon, rises amongst peaks and 
ridges from 19,000 to 24,000 feet high. “ It is about 21 miles in 
length and from one to one and three-quarters mile broad, termi- 
nating at an elevation of 15,800 feet above the level of the sea, with 
a width of about three miles of gigantic cliffs of ice fully 250 feet 
high.” He adds “ the glaciers of the western Himalaya are twice 
as extensive as those of the Alps, and are probably the largest in 
the world, or at all events larger than any others out of the polar 
regions. One in the Muztagh range is believed to be 34 miles long 
with fifteen distinct moraines ; while in its immediate vicinity is 
another, 31 miles in length, which may be said to join with it in 
making 65 miles of continuous ice.” Other glaciers have been 
described by travellers in the ranges between Laddk and Garhw41. 
In the tract with which we are more immediately concerned we 
have glaciers at the head of the Jddh Ganga, the Bhdgiratlii, Vishnu 
Ganga, Dhauli, Kailganga, Suiidardhdnga, Pindar, Kuphini, eastern 
Ram-ganga, Gori, and D&rma Ytinkti. Lieutenant Weller^ in his 
visit to the source of the Gori near Milam, d(^scribes that river as 
cODOiiKig out in a small but impetuous stream at the foot of appa- 
rently a mass of dirt and gravel some 300 feet high, shaped like a 
halfmoon. This is in reality a mass of dark-coloured (bottle-green) 
ice, extending westward to a great distiince, and covered with stones 
and fragments of rock wdiich in fact form a succession of small 
hills.” Here and there were circular and irregularly shaped craters 
(as it were) from 50 to 500 feet in diameter at top, and some of 
them 150 feet deep, and higher up these gave place to narrow 
fissures. This glacier is between seven and eight miles long, and 
terminates at an elevation of 11,600 feet above the sea. The glacier 
of the Pindar in Kumaon is the one, however, regarding which we 
have the most complete informatiom, and we shall confine ourselves, 
therefore, to its description in detail. 

1 J., A. a, Ben, XL, 1106. 
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Glacier of the Pindar. 


The Pinckr river' is an affluent of the Alaknanda, and has it* 
rise in a glacier to the west of the Nandakol 
peak and its valley, where the glacier ends, is 
about a mile across between the precipitous mountains that bound it. 
From the foot of the rocks on either side the bottom of the valley slopes 
inwards with a moderate inclination, leaving in the middle a hollow 
about 300 yards wide and 250 feet deep, with very steep banks, at the 
bottom pf which flows the river. This comparatively level space 
between the precipices on either side and the river bed is observable 
for a mile of more below the end of the glacier, though much cut up 
by watercourses. The glacier occupies about two-thirds of the whole 
breadth of the head of this valley, leaving between itself and the 
cliffs qp the east an open grassy slope, which extends along the foot 
the montine for upwards of a mile and a half above the source 
of the river, ahd which seems to be a continuation of the level space 
before me^j^tioned. The first appearance of the glacier is thus 
described ; — It seems to be a vast rounded mass of rocks and ground 
utterly devoid of any sign of vcgehition, standing up out of a grassy 
vt^Uey. From the foot of its nearer extremity the river, even here 
unfordable, rushes in a turbid torrent out of a sort of cave ; the top of 
which is but a few feet above the surface of the water (Majr). The 
end, immediately over the source of the river, isuvery steep and of a 
dull black colour. It is considerably fissured, the rents appearing to 
arise from the lower parts, tearing themselves from l|ie upper by their 
own weight. On a closer examination this abrupt end prove$^iab»ii 
surface of ice covore1|?With sand and gravel and curiously strip^.^ 
{he channel made by the water that runs down it as it melts. Bebil$} 
this, the glacier rises less steeply, like a bare gravel hill, to its full 
height, which is probably about 500 feet above the water of the 
river when it leaves the cave. In some ^cos, however, are seen 
l^esures both vertical and horizontal, the latter evidently made 
eparation of regularly stratified layers.” * 

l^lacier is formed by the meeting of two ice streams from 
gorges, one coming from the north-west and 
the other nearly from the east,- fpid^ which 

^ Trom A description of the glaciers joI the Pindar and the 

Komaon Himalaya,” by Lieutenant R. Strachey, Ben. B.,4[VI 

794 , and “ Note on the motittef tUfe glacier of the .Pind^ WCmaoa” by the’ 
same. IhU., XVI 1.41., as nearly as possible in the wri&r*s words as 

the only^eieotidc exaap|i^fl|i^ that wc possess. ' 
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imvt abotit two miles above the source of the river, as shown in the 
accompanying sketch. 

The feeder from the north-west is larger than that from the east, 
and its surface is at a considerably higher h^vcl for some hundred 
yards below their first junction. It descends with a great inclina- 
tion, entirely filling the gorge, down which it conies in a cascade of 
ice. It assumes the general appeamnco of a confused mass of 
irregular steps, wdiich are again broken up transversely into peaks 
of every shape. The west side of this cascade continues nearly in 
iis original direction after having pass(^d the point below which the 
glacier bends sharply to the south-west, and in this way completely 
crosses the glacier. The steps in which it falls, how’ever, also 
gradually change their direction so as to remain nearly perpendi- 
cular to the general current of ice. The tiiinsilion to the regular 
level ice is very sudden, and begins mnch higher up on the west 
than on the east side. Near the foot of this ice-fall the steps were 
observed to have their tops considerably overhanging. A small 
tributary, also descending in cliffs of ice, joins the main glacier 
from a ravine on the east, not far above wdiere it takes the sudden 
bend. Tlic feeder from the east is formed by the union of two 
smaller glaciers, one from the nortlw'ast and the other from the 
south-east, which is the larger of the two. The norih-oasteni tribii- 
biry appeared to have no very steep inclination, but was consider- 
ably broken up at its junction w'ith the other. Another small glaci(.T 
joins tliQ«.)|U 4 n one from the north-west, a short distance b(!low the 
point w|Siii^4t bends southwanls. Its inclination is very great, but 
it perfectly maintains its continuity of structure to the bottom. 

Tlie lateral moraine of the west side of the northern branch of 

the glacier is first seen near the bend, where 
Moraines. . , , . 1111 i 1 1 

it shows itself as a black band along the ^ 

edge of the ice which in other parts of the fall is quite white. 

moraine is small between the bend and the tributary glacier below 

it, but very rapidly increases, and in its lower parts is a chaos of 

desolation. This great addition to the size of the moraine is owing 

to the quantity of debris brought down by tlie small glacier. . Tlie 

ice beloWi juijbption is much broken up by crevasses, and rocks 

and grayd fiom the moraines on both sides of the tributary glacier 

are sefifeed over the space between them, and the moraines at 
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first sight seem to lose their distinct form. Although there is no 
dear ice between the moraine that originates on the e^t of the 
tiibntary and the west side of the glacier, the identity of that 
moraine is sufficiently marked by its colour and by the regular rise 
l^bove the general surface of the glacier of its top, which remains 
tolembly even for some way down, being beyond the limit of the 
disturbance caused by the crevasses along the edge of the glacier. 
About half way down to the lower end of the glacier, however, the 
full action of these crevasses reaches the whole of the moraine, and 
it is scattered or lost sight of in the general confusion of surface. 
An epoch of peculiar destructiveness to the mountains is marked in 
one part of this moraine by the accumulation of huge masses of 
rock from 20 to 30 feet square and as much as 15 feet high, and 
the stone found on it are generally larger than those on any of the 
other moraines. The true west lateral moraine, below thd tributary 
glacier, is not very large, nor is its top much elevated above the 
bottom of the valley, excepting quite at its end. 

The lateral moraine of the south-eastern side of the glacier is 
very large. Its top rises, on an average, probably 250 feet above 
the botton\ of ^the valley. Along its foot runs a stream, gradually 
increasing in size, that collects the open drainage of .the outer 
slopes of the moraine. The lower part of this slope is a mass of 
loose sfehqS and earthy gravel which rolls down from above, as the 
face of the ice which is visible in the upper fifty or sixty feet of 
the slope melts and recedes, a process that is constantly going on. 
On the inner side the slope of the moraine is thirty or forty feet 
above the level of the clear ice of the glacier. The upper part of 
the moraine comes down nearly straight from the point where it 
meets the foot of the north moraine of the east glacier. The 
north branch glacier being considerably higher than the easterd, 
the moraine slopes down from the bed of the former to that of 
the latter, forming a deep angular depression where they meet, that 
gradually diminishes in depth up to tlie top of this glacier, which 
iiihere entirely covered with ddbris, the moraines of itstwo 8i4e8« 
scattered all over it for some distance above its unipn with 
Ihe north or main branch. The resulting appearance hr that the 
northern branch runs over the eastern, or that the latter runs into 
the former and is absorbed by it. The eastern tributary brings 
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down moraines that spread over the wh^e its bremlth at its 
extremity. Besides these lateral moraines there is a medial one 
that is first seen as a dirty stripe along the icc cliffs of the fall at 
the head of the north glacier. As it comes down the level ice it 
gradually begins to assume the decided appearance of a moraine, 
and increasing by degrees at last becomes very large. It conti- 
nues in a well-defined form for some short distance beyond where 
the western moraine is dispersed, but there it also is scattered over 
the ice, and the two become blended together, and ultimately 
extend to moot the ddbrisj which is similarly dispersed by the 
eastern moraine from the opposite site of the glacier. The whole 
of the moraines, in the middle of the length of the glacier where 
it is most regular, are very considerably raised above the general 
surface of the ice, which in some parts may b<.> as much as oiirj 
hundred feet below the tops of the western and medial moraines. 
It would appear that this great elevation is not so much due to the 
accumulation of ddij't’is as to the protection afforded by the superin- 
cumbent rubbish to the ice Iwdow which prevents its being molted. 
The clear ice beyond the moraine is constantly depressed where ex- 
posed, and on the very tops of the moraines pure ice was often scon 
hardly covered by stones. The jmotection afforded by the lateral 
moraines raises the sides of the glacier so much that a very consi- 
derable hollow is caused in its middle, which is a striking feature 
in the first appearance of its lower extri^mity. 

The ice of which the glacier is composed is pm-fectly pure and 

clear, but where seen in considerable masses. 
Crevasses ; glacier tables. , , _ , . i r i,. 1 1 ^ 

stripes of a darker and lighter bluish green 

are distinctly visible. It is composed of bands of ice containing 
small air bubbles, alternating with others quite free from them. 
In many places the surface presents a striated appearance, arising 
from the different degrees of compactness of these differently co- 
loured bands and their consequently different rates of melting. 
The direction of these coloured views as seen in crevasses showed 
a dip inwards or towards the longitudinal axis and a dip upwards 
or towards the origin of the glacier in every part, the stratification 
being more perpendicular towards the head and more nearly horizon- 
tal in the lower parts. The direction of the strata in place was also 
very clearly marked in many parts of the ice, and was placed in 
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curves, having their hranches nearly parallel to the sides of tlie 
glacier and their apices directed downwards, the curvature in tfie 
centre not being at all sudden. No dirt bands wore observed. The 
crevasses were neither very numerous nor very formidable. They 
are developed across the direction of the glacier’s length on both of 
its sides, commencing from the small tributary on the west side and 
from^thc union of the eastern glacier on the otluir, and continuing 
almost to the end, those on the west side being, perhaps, the larger. 
Tliey arc generally wider towjirds the edges of the glacier, closing 
up as they approach the centre. They are nearly vertical, and are 
directed from the sides ii[)wards or towards the head of the glacier, 
those on the west bearing nearly cast and west, and those on the 
oast bearing nearly north and south, thus forming angles of 
about 45° with the axis of the glacier. Many pools of water 
(baignoirs) were seen on the surface of the ice ; some of the largest 
wefe said by the guides, who arc in the habit of visiting the glacier, 
to he found in the same place every year. The clear surface of tho 
ice everywhere assumes a more or less undulating appearance from 
the action of tho water that drains from it as it melts and the small 
streams, into which tho drainage collects, end by hilling into some 
of the crevasses. Tho remains of the last winter’s snow was hsirdly 
perceptible on any part of tho glacier. The occurrence of stones 
standing up on bases of ice (glacier tables) above tho general sur- 
face of the glacier is common, hut those seen were small. The rocks 
below the bend in the north-western glacier were covered with 
grooves or scratches, sloping in about the same direction as tho 
surface of the ice at the spot. These grooves extend to twenty or 
thirty feet above tho present level of the glacier. Almost iu every 
place a space was left between tlie rock and ice, the latter appearing 
to shrink from contact with the former, due doubtless to tho heat 
of the rock melting the ice. 

The Kuphini river, that rises on the side of tho Nanda-kot 

Oliusier ot the Kuphini. T"’'’ 

its source iu a glacier. Both rivers unite 

at Dw&li, about eight miles from the end of the Pindar glacier 

and about six miles from the end of that of the Kuphini. General 

Strachey examined the Kuphini glacier also, and describes the 

valley for a mile or two below the end of the glacier as having 
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very much the same general character as that of the Pindar, but 
somewhat more rugged and desolate in appearance. The glacier 
commences about two miles above the source of the river and fills 
the whole breadth of the valley, which is about three-quarters of 
a mile broad in its upper part. The glacier begins in a precipitous 
fall of ice some sixty or seventy feet high, which, however, still 
exhibits the ribbon-like structure. From the foot of tlie fall the 
siirfiicc was very even, though the slope was still considerable. 
The main glacier of the Kuphiiii is joined by two small tribiibiries 
on the cast aiul by one on the west, all of which are highly 
inclined and bring down considerable quantities of dSm. The 
moraines arc confined to the sides of the glacier, though many small 
stones arc scattered over every part of the ice. As was ol)served 
on the Pindar, the protection given by the lateral moraines to the 
underlying ice loads to the promotion of a medial depression in 
the glacier at its end. The crevasses here, too, arc most strongly 
marked near the sides and are inclined at an angle of about 45” 
from the longitudinal axis downwards. The structure of the ie(^ 
was in till respects similar to that found on the Pindar. On the in- 
teresting ([uestion of the extension of glaciers at a remote period 
th(i inquiries of General Strachey give no precise information, 
lie, however, considers that “some very (h‘cided change in the 
state of things is certainly indicaUid by the long plateaus before 
mentioned running for a mile or two below the present termina- 
tions of both glaciers nearly j)arallel to the rivers, but several 
hundred feet above them.” lie considers it “ impossible that these 
level banks above the rivers have been caused by deposits from th(^ 
ravines in the sides of the valleys, for such deposiis would Lave had 
very irregular surfaces, and indeed their present (dfcct in destroy- 
ing the regularity of the phiteaiLS is everywhere visible. Ibul the 
same appearance been noticed in any other ])art of the river s 
course, it would at once have been attributed to the action ol 
water at some former period, and it woidd liavo been supi)OSod that 
the bed had afterwards been excavated to its present depth. It 
this was the case, the glaciers which the plateau was torming must, 
either have terminated considerably higher up the valleys or have 
stood altogether at a much higher level. In cither of these ways 
the water coultl have been doliYored at a level sufilcicntly high to 
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form the plateau. But it may admit of doubt whether the quau* 
tity of water in the rivers, as they are at present, is sufficient to 
account for such an extent of level deposit or for such a depth of 
erosion of their beds; for at this great elevation they are not 
subject to those violent floods that occur lower down, and for nes^ly 
half the year too they are inert. The only othei way of account- 
ing for the appearance is that it has been occasibncd by an extension 
of the glacier, and that the level top of the plateau shows the limit 
to which the tops of the moraines readied, as the glacier gradually 
recoded.*’ We have referred on a previous page^ to the existence 
of evidence of glacial action far below tlio present limits of glaciers, 
and to those who wish to pursue the subject further we commend 
the records of the Geological Survey and the summary® in the re- 
cently published ‘ Manual of the Geology of India.* 

General Strachey has rendered us another important service in 
Motion of the Pindar his observations on the motion of the Pin- 
dari glacier recorded in May, 1848. His 
procedure is thus stated. About 200 yards below tlic small tributary 
that enters the main glacier from the north-west a moraine was found 
heaped up against an almost per|)cndicular wall of rock, and suffi- 
ciently high to command a view of the greater part of the surface 
of the glacier along the line on which observations were to be 
made. This line, which is nearly perpendicular to the general 
direction of the glacier, was marked by two crosses painted white, 
one on the rock in contact with the old moraine and one on a cliff 
on the opposite side of the valley. A stake was driven into the 
moraine at its highest point, close to the rock, on the lino between 
the two crosses, and a theodolite was set up over it. Five other 
jnarks were also made on the glacier at intervals along the same 
lino by fixing stakes in holes driven in the ice with a jumper. 
These marks, which were all carefully placed on the exact line be- 
tween the crosses by means of the theodolite, were completed at 
about Oh. 30m. P. M. on the 21st May. On the following day the 
theodolite was again set up on the same place as before, and being 
properly adjusted, the cross-wires of the telescope were directed to 
the cross on the cliff on the opposite side of the glacier. A stick was 
then set up near the first of the five marks that had been made the 
» P. , I Pp, Ixx., 372. 373, 586, 689. 
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previous day, and was, by means of signals, moved up or down tho 
glacier, till it appeared to coincide exactly with the cross-wires of 
the telescope, and consequently to bo exactly on tho lino hotween tho 
tw'o crosses painted on the cliffs. Tho distance between tho contn^ 
of the stick and tliat of tho fixed mark was then measured, which 
evidently showed the downward progress of tho ice at that ]M)int (d‘ 
tho glacier, since the' marks were made tho day before. Tho same 
procedure was followed at each of tho marks. Tho results wore 
as follows : — 



The progress of the lower extremity of the glacier was likewise 
approximately measured by observing the appan'iit angular motion 
of a pole fixed on the top of tlic eastern moraine, and of a conspicuous 
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rock lying not far from the middle of the glacier. The rearaltA of 
these observations were — 


Date. 

Mean motion {in inclm) of ice in 24 hvnre. 

On tluj moraine. 

Near middle of the 
glacier. 

19th to 20ih May 

3*0 


20tli „ 23rd „ 

6*2 

8-1 

23nl ,, 25ili „ 

5-3 

10-8 

General mean 

4‘8 

9-4 


A comparison of tire motion of the upper and lower parts of the 
glacier gave on the lat(;ral moraines 4*8 inches as the mean motion of 
the ice in 24 hours in the lower part of tlie glacier, and 5*3 inches 
in the upper part, and in the middle of the glacier 9*4 inches as the 
mean motion for the lower part, and 10 inches for the upper part 
of the glacier. Tlie elevation of the foot of the glacier at the source 
of the Pindar is 11,929 feet, and of the theodolite station, where 
these observations were made, was 12,946 feet above the sea. 

Wo have made mention of the snow-line or limit of perpetual 
snow,^ which has, at times, given rise to con- 
Snow me. siderabic discussion. The height at which 

precipitations of vapour full to the earth’s surface as snow varies 
with the temperature of each particular place, and with the annual 
or oven diurnal oscillations of the temperature. In Bhutan and 
Sikkim the ordinary winter limit of snow is about 6,000 feet, and 
it is rare, says Dr. Hooker, for even three inches to remain on the 
ground as many days at 7,000 feet.* According to General Stra- 
chey, the height at which snow is certain to fall in Kumaon is about 
6,500 feet, and at an elevation of 5,000 feet it will not fail more 
than one year out of ten. The lowest level to which sporadic hills 
of snow are hero known to descend is about 2,500 feet, of which 
there are two authentic instances on record since the British occu- 
pation, the first in 1817 and the second in 1847. In the valley of 
Kashmir, at an elevation of 5,500 feet, the snow falls every year,* 

^ These observations on the snow-line ore based on the article in J., A. S., 
Ben., XVIII., i. 287, entitled,^ “fln the snow-line in the ITimdlaya,” by Liciitonnnt 
B. Strachey, Engineers, on notes placed at my disix)sal by the same writer, and 
on the works of recent travellers. * Hooker, Quar. J., Hort. Soc., VII,, 114; 

Giiffith Post, Papers, L, 236. f Moorcroft, IL, 107, 
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and further west as low as 4,000 feet, whilst at least one fall of 
snow is recorded at Peshawar, which lias an elevation of only 1,250 
feet above the level of the sea.^ Campaigning experiences durino* 
the late war show that the winter snows descend to a very low eleva- 
tion in the valley of the K4bul river and at Kandahar. If we 
follow the lower boundary of the winter snow on a inountain as it 
melts with the advance of summer, we at length ascend to a hei<rht 
at which the summer influence is insuffleient to entirely in(dt the 
snow, and from which, as the season advances towards winter, wo 
have gradually to descend in order to follow the lino of snow. The 
lino to which the snow recedes, and from which it again advances 
in one complete revolution of the seasons, is called the snow-liiu?. 
The snow above that line is called perpetual snow, not as obs(nw(ul hy 
Professor Forbes, that the continuance of snow at any spot implies 
that it never melts there, but only that some always remains unmeltcd. 

According to our best authorities, tlui height of the snow-lino 
Observations in the most southern exposures of the 

eastern Ilimilaya. Himalayan slope thiit carry ])eri)etual snow 

ranges from 15,000 to 16,000 feet all along that part of the chain 
that lies between Sikkim and the Indus, whilst to the north 
tow^ards Tibet it has a considerably higher elevation. I3(‘foro pro- 
ceeding further wo may observe, with Gcmeral 8trach(^y, that “ all 
estimates of the snow^-lino are, in the very nature of things, subject 
to no little uncertainty ; for, independently of the variations of the 
seasons from year to year there are naturally considerable ditter- 
ences in the level at which the snow lies on steep or slight slopes 
and on north or south exposures, between the latter of which a 
difference of as much as a thousand feet may at times be observed. 
Besides this, too, there is some practiwil difficulty in the actual 
observation of the snow'-line, for the process of judging by the eye 
whether the snow upon one’s path and still more on contiguous 
mountain sides begins to exceed the bare spaces is neither easy 
nor susceptible of much precision. Hence the errors and uncer- 
tainty to be looked for in all our conclusions must be considerable, 
amounting no doubt to several hundred^ feet.” Dr. Hooker 
estimated the height of the snow^-line on the most southern 
spurs of the snowy mountains in Sikkim to bo at about 15,500 
> Bom. Gcog. Jour., X., 39. * Captain H. Strachey, J. R. G. S., XXIII, 69. 
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fcet.^ Of the peaks covered by perpetual snow, the eliWation of which 
IS noted in Dr. Hooker’s map, Ghola, on the boundary between Sik- 
kim and Bhutdn, is the lowest, (17,300 foot), and at the same time 
the most southern and the (Jhola Puss immediately to the south of 
the peak, and rising to 14,000 feet, he found to be free from snow 
at the beginning of November. Somewhat further to the nortli, 
hear Youngbong, the lower limit of perpetual snow was directly 
measured in September and found to be nearly 16,000 feet. To the 
west of Kanchanjinga in eastern Nepal, the south-eastern descent 
from the Kainbaclie pass was found to bo free from snow, a little 
from the summit, at tlie beginning of December, and on the noriheni 
approach the snow was supposed to become perpetual at about 15,000 
feet, though the fresh falls of the previous October forced Dr. Hooker 
to bo in some measure guided by the people of the country in this 
estimate. On the ascent to the Wallancliun or Wallungsuiu pass 
the snoAv-line was again estimated, though under similar circum- 
stances of doubt, to be at 15,000 feet. The Pandit crossing the 
same pass, his Tiptala, on the IGth August, 1871, found it covered 
with snow,* and Dr, Hooker on December® 31st, 1848, crossed 
“ with snow on both sides up to the shoulder.” 

The following are the results of trigonometrical measurements 

„ of the elevation of the inferior edge of the 

Observations 111 Kumaon. . . ,» m • m i 

snow observed on spurs ol the Irisul ana 

Nanda Devi groups of peaks, made by General 11. Strachey before 

tlie winter snow had commenced in 1841 ; — 


Height of moW’Une. 


Point 

observed. On south On west 
exposure, exposure. 



Mean, 

Remarks. 

16,298 

These heights were calculated 

from observations made with the 

16,061 

theodolite at Almora and Binsar. 

The distance of these two places, 
which served as a base, was obtained 


by measurement from a map of 
points fixed by the 0. T. Survey. 

f 16,174 

1 15,980 

llie elevations of the two places 
were taken from Captain Webb’s- 

trigonometrical survey. 


^ Hiro&lajon Journals. * Reports, H71, p. 1 : the name appears to be 

derived from the Wallungsumgola to the south : the pass itself has an elevation 
of 16, CIS feet. » J., A . S., Ben., XVIII., i, 624, 
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The points 1, 2 and 3 are on ridges that run pronniiontly out 
in a south-westerly direction from the gr(‘at peaks of TvisiU 
G. (G. T. S.) same as Webb’s No. XL and H. (G. T. S.), same as 
Webb’s No. XII. The dip of the strata being to tlio north-east, 
the faces exposed to view from the south are for tlio most part very 
abrupt and snow never accumulates on them to any gr(>at e\t(^nt. 
This will explairi the difference betwcicu the h(‘ighl.s at which snow 
was observed on the southern and western exposures, th(‘ grouml 
having been less steep on the latter and bettor al)le to retain the 
snow ; but in these placets it was in very snuill (piantilies, and liad 
probably fallen lately, so that its height may probaldy indicate the 
elevation below which the light autumnal falls w(‘r(i inca[»ablt‘ (»f 
lying rather than the inferior edge of the perpetual snow. It is 
further to be understood that below this level of 15,()<)0 feet the 
mountains were absolutely free from snq^, exc(![»ting those isolated 
l»atches that are to be sc^en in ravines or at ihe^ head of glaci(;rs, 
which do not affect such calculations as these. Tli(‘ point No. 1 
was selected as being in a much more retired position than the 
others, and is situated not tar from tlic IkmkI of tlui Pindar river, 
betwe(;n the peaks of Nanda Devi, I. (G. T. S.), same as No. XIV. 
of Webb, and of TrisiU H. (G. T. 8.) It was <put(^ free from 
snow at 15,300 feet. On the whole, therefore. General Strachey is 
incliiKid to consider that 1 d, 000 feet nuiy be given as a close a[»proxi- 
mation to the maximum height to which the snow recedes every 
year on the most southern and external ranges in Kumaon. 

This result appears to accord well with what has been observe^d 
^ ^ by Dr. Gerard in a visit made by him to 

the Shatiil pass in the Bisalir range (5X- 
pressly for the purpose of determining the height of the siiow-lim*.^ 
He reached the pass, the elevation of which is 15,000 feet, on the 
9th of August, 1822, and remained there till the 15th of that 
month. The southern slope of the range was generally free from 
snow, and he says that it is sometimes left without any whatever. 
On tlio top of the pass there was no snow, but on the northern 
slope of the mountain it lay as far down us 14,000 feset. On his 
arrival rain was falling, and out of tlie four days he was tliero, it 
rained and snowed for the greater part of three. The liesh snow 
1 Tours I., 28y-317. 
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that fell did not lie below 16,000 feet, and some of the more 
precipitous rocks remained clear even np to 17,000 feet. Di'. 
Gerard concludes that 15,000 feet is about the height of the snow- 
line on this range, but it will be seen that Dr. Gerard was there 
rather early in the year, and General Strachey, from what he heard 
from others who crossed the range liter in the^ season, thinks that 
15,500 feet will probably Ije a bettor estimate, even if it should 
not be carried still higher. At the beginning of the month of 
July, Captain Gerard found heavy snow on the northeni face of 
this Bisahr range at about 15,000 feet, and the Kunlia pass, tho 
elevation of which he states to be 17,000 feet appears never to bo 
free from snow^ Dr. Thomson^ agrees that the estimate fonnerly 
made by General Strachey of 15,500 feet, which his subsequent 
researches led him to believe was a little too low for Kumaon, is 
as nearly as possible correct for the Bisahr range. He adds — 
“ Captain Herbert, in his gt‘ological report, had fixed upon 15,000 
feet, which is a litth' too low even in the district of Bisahr, to which 
his estimate, I believe, refers. In the trans-Satlaj Himalaya, from 
the diminished amount of summer cloudy weather, tho snow-level 
is probably a little higher.” The Chamba range and the Pir 
Panjal, south^pf Kashmir, lx)th of which rise immediately from the 
low external sandstone hills, just enter, he tells us, the region of 
perpetual snow. The highest peaks of the former are iibout 
16,700 feet, and its mean height about 15,000 feet above tho sea, 
and its snow-line will consequently be not far from 16,000 feet. 
Major A. Cunningham also places the snow-line on the most 
southern ranges of the Himalaya to the west of the Ganges at about 
16,000 feet.3 

When, however, we advance into the interior of the chain. 
Across the snowy having once passed over any range of 

sufficient height to come within tho limits 
of perpetual snow, we invariably find that there is loss snow on all 
such ridges of similar altitudes so that when we arrive at the Indian 
watershed, tho snow-line has risen to about 18,500 feet, and on 
the summit of the tableland it reaches to an elevation of 20,000 
feet. Dr. Hooker observed this phenomenon in Sikkim, and boars 
testimony to the gradual rise of the snow line as we enter among 
Hm 71. ‘Travels, p. 487^ * LndAk, pp. 73-77. ^ 
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the peaks covered. with perpetual snow. Near Zoinn, twenty miles 
liortlw^ast from Kanchanjinga, he found little snow on south 
exposures at the beginning of July. A little further in, above Pha- 
lung, in the middle of the same month, the snow-line was supposed 
to be about 1(),500 feet, and at the end of tlie month many plants 
were obtained 17,000 feet. Another ascent in the same 
vicinity about the same time did not carry our traveller to perpe- 
tual snow at 10,800 feet. On the flanks of the Kanchan-jliao 
broad summits' were seen quite bare of snow at 18,000 feet. Dr. 
OanipbclP who accompanied Dr. Hooker on his return jourmy in 
Sc'ptcmber, notes that vegehition ceased at the foot of the Dankia 
yiass at 18,000 feet, and there was no trace of it within 500 feet ol‘ 
the summit on either side. There was no snow on the roail as he 
ascendisl the north face nor as he descended the south face;, but it 
lay in patches amongst the rocks all tlie way on both sides. On the 
inoiintain to the w'ost of the pass snow lay deep in hollow^ places, 
but these may have had glacial icti in them though the surface oF 
the snow was then smooth. The lino of snow would here bo 
10,800 feet, and further north in Tibet it rose to 20,000 f(H>t. 
Dliorutso, on the 18th October, had not a particle oF sno>v on it at 
18 or 18,500 feet, whilst in the Laehimg valley in Sikkim to tlie 
south snow was lying at about 15,000 foot. Dr. Canijibell adds: — 
‘SSoutli of the Himalaya, the quantity of snow that falls is very 
inueh greater than in Tibet, and from the greater moistnn; oF the 
air and cloudiness of the sky, it is not carried off with the 
rapidity of evaporation which obtains in Tibet, wdujro you do not 
And even a rill of water from tin* melting siiow\ Besides in 
Tibet tlie snow falls in light, feathery skills, and not in flakes. 
I believe that the lowest snow-line we saw on the mountains lo 
the north of us in Tibet must have been upwards of 22,000 ieet. 
On the Kainbajaiig range, which, comparing them with Blioriitso, 
must bo 20,000 feet at least, there was not a jiarticle of snow.” 

Wo have tlie results of General Strachey’s (>xp(‘rieiiee for 
Kumaon and Garhwal. Towards the end 
Kumiwn. August, 1848, he crossed the Barjikiing 

pass leading from Ilalam to Juhar on a subordinate ridge betw(‘eii 
the Naiidakot and Pancliachuli peaks. Although this pass lias au 

^ * J., A. S., Ben., XXV., 
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elevation of about 15,400 foot, not a vosti^e of snow was met with 
on the ascent from the south-east, and only a very small patch 
remained on the north-westcTu face, and indeed, in no considerable 
quantity, up to 17,000 ftjct. The veg(^tation on the very summit 
of the pass was far from scanty, though it had already begun to 
break up into tufts, and had lost the character of continuity it had 
maintained to within 500 or 600 feet of the top; but many species 
of flowering plants, all evidently flourishing in a congenial climate, 
showed that the limits of vt^gohition and regions of perpc^tual snow 
wore still far distant. Tliis place is within ton to fifteen miles of 
the most southern borden* of j)erpetual snow. The Unta-dhdra pass 
has an elevation of about 17,300 feet, and lies to the north of the 
groat peaks nearly JiS); the crest of the watershed. There was no snow 
along the southern ascent to this pass, at the top of which General 
Strachey arrived in September, 1848, in a little drizzle of rain that 
at last turned into snow. The ground was quite free from snow, 
being worked up into a deep black mud by the feet of the cattle 
that had crossed it. There was, however, on the north side of the 
pass an accumulation of snow some little way down, extending per- 
haps 200 fe(^t, a[>parently the effect of the drift through the gap in 
which the pass lies. No snow was seen on the hills on either side 
within some few hundred feet, and the snow-lino was cerhiinly 
* above 18,000 f4^(4. Vegetation reach(;d to within 300 or 400 feet 
of the siininiit. 

' The Chor-hoti pass (18,000 feet) and tln^ Marshak pass, (18,400 
, feet), both to the north of Niti, have a position 

Gsirhwal. i • i 

relative to the great snowy masses nearly 

similar to Unta-<lhura. The Marshak pass was crossed in July by 
General Strachey, a time rather too early to judge fairly of the 
snow-line, which is also obscured by the presence of a glacier that 
fills up the valley by which the pass is approached.^ On the Chor- 
hoti pass in Siiptember there was not a vestige of snow on any pari 
of the southern face of the ridge that the route crosses, but on the 
north face was a patch that was plainly perpetual, descending some 
hundred feet to a glacier which was connected with that just men- 
tioned to have been crossed at Marshak or Balchak. The snow-line 
was, therefore, here no doubt near 18,500 foot. The Kyungar and 
^ * This expedition is apparently referred to in J,, A.'S., 13en., XIX., 79, 
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Balchha passes, each about 17,500 feet in elevation, and both lying 
to the north of the Unta-dhiira pass, were cfpially free from snow 
on their southern faces in September, small (quantities only being 
found on the northern aspects. The highest points on the ri(]g(', ov(‘r 
which the latter of these passes leads, only just (\\coed 18,000 feet 
in elevation, and in fact it does not come within the limits of per- 
petual snow, nor docs it appear snowy when viewed from the Tibetan 
plain to the north of it. The vegetation on all these pass(‘s reaches 
to about 17,500 feet. Licuhmant Weller visited the Balchha pass^ 
on the 1st June, 1842, and found towards the toj) of the ascent a 
tolerable quantity of snow, but in detached portions.” The Lakliar 
pass also, to the north of Unta-dhura, was crossed by Gcmcral 
Strachey in September. It has an elevation of about 18,200 feet, 
and was found free from snow on both sides, as well as the Jainti 
ridge some 200 f(M)t higher. This latter is, however, a somewhat 
detached spur, and the snow-line was manifestly near, for unbroktm 
snow could be seen in more shelto’ed places consid(*rably below this 
(ilovation. General Strachey thinks that, on the whole, 1 8,500 feet 
may be considered a fair average height of the snow-line in this 
locality. Lieutenant W(dler crossed the Unta-dhiira q)ass at the end 
of May, and found more soil than snow visible*, whilst snow was 
scattered thinly on cither side, but the northern sloj)e presented one 
unbroken sheet of steep snow.^ In September (28th) Captain 
Manson found the last ascent to this jaiss quite free from snow. A 
detached peak, Laiijar, a little to the north of the Niti ])ass, and 
having an elevation of 18,400 feet, was found by General Straclu^ 
nearly (quite free of snow having only a patch lying in a ravine on 
the north side of the hill. Two other peaks near the Balchha pass, 
seen from Lanjar, having an altitude of 18,100 and 18,200 feet 
r(Sspectiv(jly, were also quite free from snow, so far as colild bo 
ascertained at the distance. Mr. J. II. Battcm, wdio visited the Niti 
Pass in 1837, found it free from snow, of which the first heavy fall 
did hot occur till the 11th of October.® 

In the more western part of the mountains the authority of the 
Gerards, of Dr. Thomson and of Major A. Cunningham coincide in 
fixing the snow-line at much about the same level as that just 
assigned to Kumaon. Caj)tain J. D, Cunningham also acceq)ts 
* J., A. S., Ben., XII., 97. » Ibid,, XIL, 87. » Ibid., VII, 31C. 
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the results of General Stracliey’s observations. In upper Kunaor 
Captain Gerard^ found a little snow on cither side of the Kyu- 
brang pass (18,300 feet) in July, but none 
on its summit, and tlie summits in the neigh- 
bourhood, though attaining a hoiglit of 18,000 or 19,000 feet, 
were only ‘just tipped with snow.^ Tlie Gangtang pass, also 
18,300 feet and lying a little forther to the west, was snowy 
for the last few hundred feet at the end of the same month. The 
Kyubrang pass is on the Indian waterparting, and tlic Gangtang 
pass a little within it, but both the observations were made before the 
snow-line had attained its martimum elevation. The gradual des- 
cent of the snow-line as wo advance southwards is shown by the 
fact of the Charang pass having an altitude of only 17,400 feet, 
and lying between the passes above named and the Bisahr range, 
being said to be never free from snow, though early in July it had 
already melted up to 10,300 feet. North of the Satlaj, under the 
peak^Leo Porgyul, the surface was found to bo free from snow in 
JiOctober up to 19,000 feet or oven higher, while west of that river 
'‘gn the Manirang or Rupak pass, having an elevation of 18,000 feet, 
the summit was covered with newly fallen snow at the end of 
August, showing that the level of perpetual snow was nearly at its 
maximum. Snow was, however, met with on the road to the pass, 
this was due to avalanches and drifts and to the fact of the road 
lying in a deep glen. Dr. Thomson, who visited the Karakoram 
pass in August, 1848, estimated the snow-line on the journey back 
io Saser at 17,500 to 18,000 feet but to the northward and east- 
ward it was much higher, probably not less than 20,000 feet.* 
Trotter® also notes that the Karakoram pass (13,550 feet) is always 
free from snow in summer, whilst tlie Saser further south is seldo^, 
if ever, free from snow. 


Regarding the height of perpetual snow on the tableland of 
western Tibet Captain H. Strachey is still 
Western Tibet. authority. He writes; — “from a 

series of minute observations on the snow-level, made during two 
years, in the course of which I crossed twenty-five passes elevated 
floin 15,000 to 19,000 feet at various seasons between the end of 


» Tours in the HimiUaya, IT., f3, 117, 133, 242 ; Account of Koonawur, 167-9. 
■Travels, p. 437. « Report, p. II. 
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April and tlio beginning of November, I liav(‘ arrived at. tlu^ follow- 
ing conclusions. The snow-lino in the central and northern ])arls 
of west NAri attains an. extreme height of nearly 20,000 feet. It. 
lowers on approaching the Indian Himalaya, and on the southern- 
most parts of the Indian watershed descends perhaps as low as 
j%,000 feet.” The mountains under 20,000 feet in height in the 
northern and more open parts of the tableland will, ho adds, h(^ 
almost entirely denuded of snow during the latter part of the sum- 
mer. General Strachey, during his visit to the tableland north of 
Garhwal during September, 1818, found snow only in patches in 
sheltered ravines, but the highest summits in the district through 
which he passed were only 18,400 feet. Perpetual snow was not 
found on any of the hills between the Indian water-parting and 
the Satlaj. The height of the snow-line on the south face of the 
peak of Kailds was observed in the month of September by means 
of a theodolite, and found to have an elevation of nearly 20,500 
feet, and the altitude of a peak on the ridge between the Satlaj and 
the Indus which was only tipped with snow in August was in like, 
manner determined to be 20,500 feet above the sea: so that, making 
a fair allowance for the difference between the northern and south- 
ern exposures, the mean snow-line was in both cases about th(5 
same. The limit of snow on the Pamir is reported to bo between 
10,000 and 17,000 feet and on the Alai Pamir about 14,000 feet. 

Throughout Kumaon and Garhwal there are several lakes, but 
the chief in size and beauty occur in par- 
gana ChhakMta, the Westmoroland of 
Knmaon. These are known as Naini, Bhim, 8dt, Naukuchiya, 
Malwa, Khnrpa, Sukha, Sanya, Khuriya, &o., with the affix Hdl' or 
‘Igke’ attached. The following table gives some information regard- 
ing the principal lakes: — 


Nome. 

Height above 
sea-level. 

Greatest 

length. 

Greatest 

breadth. 

Grcalcsr 

depth. 

Approximate 

area. 

1 

Feet. 

Feet. 

Feet. 

Feet. 

Square feet. 

Naini Tdl 

Bhim Til 
Naukuchiya Til ... 
Malwa Til 

6,407 

4,6001 

4,000» 

3,400* 

4,733 

6,680 

3,120 

4,480 

1,618 

1,490 

2,270 

1,833 

93 ‘ 

87 

132 

127 

6.149.000 

4.900.000 

4.849.600 

4.909.600 


1 Approximate measurements, 
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It has been suggostcMl that these hikes wore formed by glacial 
action, buf Mr. Ball in a recent p.nper^ combats this view, and 
assigns their existence to landslips which closed up the valleys in 
which they occur. Be this as it may, they form one of the most 
remarkable and beautiful features of the Lower Himalaya iji 
Kuinaon. The lake of Naini lies in a valley which runs about 
north-west and soutli-east, and is surrounded on all sides exc^t the '• 
east by lofty ridges, Shcr-ka-damla, Ch’iia (8,508 feet), iDcopatha 
(7,989 feet), and Ayarpatha (7,721 feet). Bhim Tal lies in a 
comparativ(5ly open valley with a hill to tlu5 south of the lake Vising 
some 1,300 feet above its IcvcL Further east in the saino valley is 
Naukdehiya Tdl, occupying a hollow in the slope, and without any 
remarkjiblc hilt around it. ' The Sat Tal or seven lakes, Ke within 
a circle of hills between Bhim Tal and the valley of the Naini Tal 
river, and Malwa Tal lies to the north of Blum Tal in a deep valley, 
the sides of which rise up abruptly from the level of the hike. 
The only lakes of importance in Garhwal arc the Gudlyar Tal in 
patti Das.'^uli ftalli and Diuri Tiil in patti Kaliphdt Malla, neither 

which ^an compare with the Kumaon lakes in size or beauty. 

‘Ucc., Oco. Sar.,Xl,2,p. 17 i. ' 
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parts of the j^lain and -the Himalaya. Radiation, solar and nocturnal. Temper- 
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pressure, — Monsoons. Humidity Vertical distribution of vapour, — Rclatitc hu- 
midity, — Cloud. Rainfall : — Distriimriim on plains and on the Hunulayan slope,— 
Amnii^ variation, — ^The winter rains, — The monsoon I’ains. 

The climatological conditions of these hill districts are a most 
important element in their physical geography, and will therefore 
require to be treated at considerable length. An exhaustive discus- 
sion of the meteorology cannot yet he attempted, but flufficiciit data 
have already been collected to servo as a basis fora general descrip- 
tion of the climate, and at the same time to throw some light on 
several of the more interesting problems of meteorology. In this 
latter respect the Himalaya, on account of its less distnnee from 
the equator and its greater elevation, presents many points of 
advantage as compared with the Alps and other European moun- 
tain systems ; and already some important general conclusions 
regarding the physics of the atmosphere have been drawn irom the 
observations that have been made in it. The mere statement of the 
fact that nearly all the snowy peaks and most of the passes over 
tlie Indian watershed stand above the lower half of the atmosphere, 
and thus completely cut oif all communication between India and 
Central Asia, except in the upper strata, indicates how much regard- 
ing the general movementj^ of the atmosphere may be learnt from 
observations taken in India and the Himalaya. 

Of late years, a good deal has been in the way of collect- 
ing trustworthy meteorological data for the mountain zone by the 
establisfiment of Government observatories at certain points. Tlio 
places , where observations are made at the public expense must 

> Written by Mr, S, A. Hill, Meteorological Reporter to the Government of the 
l^oiih-Westem Provincetiiud Oudh, for this volume, 

^ 26 
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always, however, be few, and it is desirable that more should be 
done* in the way of enlisting the services of volunteer observers. 
Temperature and weinfall observations arc now made at many tea- 
gardens in Kumaon ; but, as a rule, so little attention is paid to the 
hours of reading, the exposure of the instruments, and the continuity 
of the registers, that the results are of no value for scientific discus- 
sion and comparison. By for the most important of the observations 
taken in the north-west Himiilaya, prior to the establishment of 
regular observatories, were those collected by Lieutenant (now 
General) R. Strachey, of the Bengal Engineers, in 1848 and 1849. 
Some of General Strachey’s deductions from them have been given 
to the world in the Proceedings of the Royal Society and the Journal 
of the Asiedk Society of Bengal ; but others have not yet been 
published, though they were long ago embodied in a work on the 
‘^Physical Geography of the Ilimdlaya” that has been placed at the 
disposal of the compiler of this volume. Considering the scanty nature 
of the materials General Strachey had to work with, the conclusions 
arrived at ^teTe wonderfully accurate ; and though some of them were 
opposed to the gencmlly received opinions of the European meteoro- 
logists of the day, they have been confinned in almost every respect 
by the more extensive data subsequently obtained from the Hima- 
layan-ofiii^atories. 

following pages a somewhat detailed discussion of all the 
dala available for meteorological inquiry will be given after a brief 
general sketch of the climate. Tlie several elements of meteoro- 
logical observation will be taken in the natural order of cause and 
effect, commencing with solar radiation and afterward passing on 
to temperature, barometric pressure and winds, and the distribution 
of vapour and rain. 

The order of the three seasons on the plains of Upper India — 


Sketch of climate. ^iny— now weU 

known even in Europe. After the close of 
the rains at the end of September or beginning of October the 
sky is serene and the atmosphere transparent. Owing to the 
absence ^ cloud and the rapidly diminishing proportion of water 
if* ■ diathermanous ; that is, it permits the 

Tree passage of heat from the sun to the earth in the daytime, 

" and in the calm nights that prevail at this season the radiation ot» 
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*heat into spacff goes on so nipidly that the eartli’s surface and tlie 
air resting tJn it become very cold before morning. Tlic months of 
October and November are thus characterized, not only by clear 
skies and calms, but by a great temperature range and heavy dews 
at night. " These conditions prevail through the greater part of 
December, and towards the end of that month and in the beginning 
of January, the exposed thermometer sometimes falls 10 degrees 
below fi^eaing at places as far down the plain as Allahabad and 
Benares. In the Punjab it is much colder, and there the shaded 
thermometer sometimes reaches the freezing point. 

About tlic end of December and in January and February, how- 
ever, clouds often interfere with the free radiation of heat at night, 
and the daily range of temperature for these months is less, on the 
average, than that of November. Some rain usually falls at this 
time of the year, especially in the Panjab and the higher districts 
of the North-Western Provinces. In March and April the tem- 
perature rises rapidly, csjKicially at a distance from the mountains, 
and the air becomes extremely dry. Hot winds from the west or 
north-west blow down the valley of the Ganges and rapidly ehange 
the appearance of the whole country from that of a highly culti- 
vated plain to a parched and sandy desert, almost the only green 
things left being the groves of mango trees. In April, tJic daily 
range of temperaturt? over the plains is at a maximum, exceeding 30 
degrees in most parts of the North-Western Provinces and the 
PanjAb. The nights are still tolerably cool, though in the day- 
time the thermometer ranges as high as llO'^F. or even higher 
sometimes. ^ 

During May and the first half of Juno the temperature continued 
to increase, though much less rapidly than in March and April, until 
by the 15th or 20th of June, if the periodical rains have not com- 
menced, the temperature is probably higher in North-Western India 
than anywhere else in the world. In the North-Western Provinces 
the shaded thermometer has only been known to rise once or twice 
above 120®F., but in the PanjAb temperatures as high as 123® or 
124® have been recorded. The days in June are thus only a few 
degrees hotter than those of April ; but, as the rainy seas^ 
approaches, the range of temperature diminishes and the nights become 
insulferably hot and close. 
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Rain seldom falls in the hot weather, the falls that do occur 
generally taking place during thunderstorms. About the middle 
of May, however, the quantity of water vapour in the air begins to 
increase rapidly, betokening the approach of the rainy season. Tliis 
vapour is probably brought by the prevailing south-west upper 
current of the atmosphere which seems to descend gradually until it 
merges with the surface sea winds of tlie Bay of Bengal and forms 
“ the south-west monsoon” or prevailing wind of the raifiy season. 
In Nortlidm India the lowest strata of the sea winds are deflected fro!ii 
their normal course by the mountiiins and directed towards the scat 
of highest temperature in the Panjab, thus appearing as east or 
south-east and not as south-west winds. Along the foot of the hills 
these easterly winds arc felt ocwisionally by the middle of May, 
when the quantity of vai>our in the air first begins to show signs of 
a rapid increase. 

During the latter ^uilf of Jime the sea Avinds increase in strength 
and gradually advance along the foot of the Himalaya, until, by the 
beginning of July, the mins have usually set in all over Northern 
India. In ordinary years min continues to fall, not steadily but 
with frequent intermissions or “ breaks,” until aWut the end of 
September, when the easterly winds cease, except close to the hills, 
where they last a month longer, and are succeeded by calms or ft^e- 
ble currents from the west. In the Panjab the mins begin later, 
are lighter and more intcnnittent, and end sooner than in the Norili- 
Western Provinces, and the length and intensity of the rainy sea- 
son increase regularly as wo approach the seA in Bengal. During 
the rains the temperature averages alx)ut 85® over the greater part 
of Northern India. The daily range at this time varies from 8 to 
12 degrees, being greatest in the driest districts, 

Tlie extremes of heat and cold arc much greater in the Panj4l> 
and the upper ]^rt of the North-Western Provinces than in 
Bengal, for two reasons — the greater distance from the sea and 
Jhe higher latitude. On account of its jn’oximity to the sea 
** and its heavy rainfall, Bengal is moist and cloudy at all seasons 
compared, to the PanjAb. This condition of the atmosphere, by 
retarding tlie radiation of heat, renders the climate of Bengal 
more equable than that of the PanjAb, just as an insular climate 
is more equable than a continental one. Again, the latitude of 
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the Punjab, which is 7 or 8 degrees liighcr than tliat of Bengal, 
causes its winters to be much colder and its suinincrs much 
hotter. At first sight it seems anomalous that a place should be the 
hotter the more distant it is from the equator, at any season of the 
year ; but when it is borne in mind that the quantity of heat 
received from the sun is directly dependent upon the length of the 
day as well as on the elevation of the sun above the horizon, the 
anomaly disappears. Various mathematical physicists from Halley 
downwards, including Poisson^ and more recently Mecch,^ have cal- 
culated the total heating effect of the sun in different l.'ititudes during 
a day or other given period of time. The latest investigation of this 
kind has been made by Wiener® of Carlsruhe, who finds that while 
the maximum of heat for the whole year falls on the equator, the 
maximum for the 21st of June is at the north pole, where the sun 
remains above the horizon for twenty-four hours, and has an altitude 
of nearly 23^ degrees for the whole of that time. In the summer 
half year, from equinox to equinox, most heat falls on a zone about 
25 north of the equator, and during the three months nearest to the 
summer solstice — that is, from the 7th of May to the fith or 7th of 
August, tho zone of greatest heat lies about 41°N. The tobil heat 
received during these three months by an area in latitude 40® or 
4i®N. is more than a fifth greater than that which falls on an equal 
area at the equator. The actual increase of temperature produced is 
much more than this, for the mean temperature is determined by tho 
balance between tho gain of heat during the day and the loss at 
night. When the gaiii of heat from the sun at any place is greater 
than at the equator, on account of the length of the day, the loss at 
night must be correspondingly less. 

Tliis excess of solar heat in summer, togetlier with the dryness 
of the air and the absence of cloud, seems to a ;count for the exces- 


sively high temperature of June and July in the extreme north of 
the Punjab and on the plains of Yarkand and KVishgar still farther 
north. In the moister zone of the mountains, the direct action of 
the sun is less observable ; but beyond the Indian watershed it is by 
far the most important factor in determining tho character of tho 


seasons. 


> Theark de la Chaleur, 1836 edition, page 473. Smithwnum imm- 

bviiong to Kmmledge, Voi. IX. ® ZHUchnft dor Oootonmhmhm (xcscU- 

toh^ft /Ur Notevrologiot Band XIV, page 133. 
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^ Regarding the succession of the seasons iii the mountain zone, 
©enenil Strachey says : — 

■ ^‘ The same general sequence of the seasons takes place in the 

mountains as in the plains. Here, however, every altitude has its 
own special temperature, from the lower valleys where the heat is 
stilh overpoweringly great, to the regions of eternal frost ; but at 
ail ekvatious in summer the force of the sun’s rays is excessive. 
The summer rains, too, gradually diminish in strength aS we move 
along the chain from cast to west, being at their maximum in Sik- 
kim, hut still being felt slightly on the ranges north of Peshawar. 
Tlie heaviest falls invariably take place on those portions of the chain 
most exposed to the south ; increasing in amount up to a certain 
hqght [not very exactly detennined, but probably about 4,000 
feet]; at the same time every high and continuous ridge most 
sensibly diminishes the supply of rain that falls on the country 
to the north of it, and we find, as we approach the Indian 
watershed, that the quantity is very small, and that the 
monsoon only just drops a few partial showers on the southern 
border of Tibet. The winter, as may be supposed, is extremely 
rigorous on the summit of the table-land ; and at this season, 
or in spring, the only important precipitations of moisture take 
place in the form of snow, but they are exceedingly small in 
quantity.” 

The reason why every altitude has its own special temperature 
is that the air is warmed chiefly by contact with the hot ground on 
which it rests, and but little by direct absorption of the solar rays. 
The air in contact with the ground, expanding and becoming less 
dense, rises up, but in doing so its heat is rapidly converted into the 
■work of expansion ; the result being that the temperature of the 
upper strata can never rise so high, on the average, as that of the 
air near the ground. Dry air, if heated only at the bottom, would 
lose 1 degree Fahrenheit for every 183 or 184 feet of ascent. In 
moist air that is precipitating rain, and thus being warmed by the 
latent heat of the condensed vapour, the rate of decrease is much 
lees. The rate actually observed, both in balloon ascents and on 
mountain sides, is less than that calculated theoretically ; because 
even dry air is to some extent warmed directly by the sun’s rays, 
while air saturated with moisture has a very considerable absorbing 
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■ power. On mountain slopes also the temperature falls less rapidly 
than in the free air over tho plains— at all events for the first ninq 
or ten thousand feet of ascent, tho reason being that the air is 
heated by contact with the mountain sides. 

No data at present exist from which the average intensity of 
„ solar radiation, and its variations from time 

nQulfttlOD* XX* 1 ■ 1 

to time, can be estimated with any approach 
to exactneis. Any deductions made by passing from radiation to 
other meteorological phenomena must therefore to a great extent 
be based on theoretical considerations. 


The instrument hitherto used to measure the intensity of the 
sun’s heat has been a maximum thermometer with a blackened bulb 
surrounded by a thin glass case more or less completely exhausted 
of air. If the exhaustion were perfect, the temperature of the 
instrument would be determined by radiation to and from surround- 
ing objects ; including under these the glass case of tho instraiuent 
which is in contact with the air, the sun, the ground, tho clouds, 
and tlie open sky. Were solar thermometers all made exactly alike 
and exposed under absolutely identical conditions, the excess temper- 
ature of the instrument above the contemporaneous temperature of 
the air would be a measure of the excess of radiant heat falling on 
it from objects above the horizon over that which passes away from it 
in an upward direction. The following table gives the average value 
of this difierence for each month at six stations. Corrections have 
been applied as far as possible for differences of instrument and 
exposure, except at Dehra, for which the corrections are not 
known : — 

/. — Monthly mean excess temperature of the solar thermometer above 
the maximum in shade. 
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49-9 

63-1 

62*3 

63*2 

68-7 

68*1 

64*1 

62-8 

63*8 

63*9 

54*1 


58*7 

Chakrfita, 


71*1 

67-1 

69*4 

69*6 

69-1 

66*3 

63*0 

61*6 

70*3 

69*8 

69*4 

68*6 

67*9 

E&nikEet, 


61-1 
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B 71 

60*8 

62*1 

59*8 

57*3 

52*7 

66*7 

6 T *5 

Ochra ... 

2 , 2.32 

1^ 

52*2 

67*6 

67*1 

66*8 

64*2 

53*6 

62*1 

37*7 

58*6 

65*6 

61*8 

64*9 

Eoorkee... 

887 

1 B 2-2 

61*6 

55*9 

54*6 

63*7 

61*2 

61*9 

51*8 

64*6 

54*6 

65 *] 

62*6 

63*3 

Bareilly ... 

668 

■ 

62*6 

54*1 

B 4-4 

65*3 



64*2 

50*7 

60*1 

49*3 

62*0 

62*4 

48*9 

62*0 
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If the air wore absolutely diatlicrinanous, the altitude of the sun 
above the horizon and the vertical thickness of the atmosphere 
above the place of observation should have no effect upon the 
temperature differences in the table, which should therefore bo the 
same for all the stiitions and for every iuontli of the year. But the 
air having some absorbing power, the differences should be greatest 
wherf there is least air for the sun’s rays to pass through ; that is, 
* at the highest stations and in the summer months. Up to Chaknita 
the excess temperature of the solar thermometer does increase with a 
fair degree of regularity ; but it appears to bo loss at Lch than at 
Chakrto, contrary to all theory. Tlicre is also no regular increase 
apparent in the heating power of the sun as the season changes from 
winter to summer. The truth is that the indications of the black- 
bulb thermometer are affected by so many disturbing causes, that 
after all possible corrections they are of little or no value for inter- 
comparison ; though with the same thermometer, at the same place, 
and under absolutely conshint conditions of exposure, the figures 
for one year may be to some extent comparable with those for 
another. 

The results of observations with the nocturnal radiation thermo- 
meter are even more unsatisfactory, owing to differences in tho 
height of the instrument above the ground and in the nature of the 
ground surface itself, whether grassy or bare. 

II, — Monthly mean depression of the grass thermometer below the 
minimum in shade. 
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9-6 

6*6 

7-2 

7-6 

6*3 

6*0 

3*1 

4*3 

5-S 

8*8 

9*8 

irai 

7*2 

R&nikhet. 

14-6 

13*6 

13-9 

13-3 

12-0 

9-0 

6*3 

MM 

8*9 

13*5 

17*2 

19*1 

12*2 

Dehra ... 

4-4 

4*4 

4-2 

4*7 

4-8 

3-6 

2*2 

1*6 

2*3 

3*6 

4*8 

4*6 

3*8 

Roorkee... 

6-3 

6-8 

6-4 

6*3 

60 

3*6 

2*4 

2*9 

3*9 

6*3 

7*3 

6*3 

6*2 

Bareilly... 

4- 

7-0 

7-5 

8-0 

10-0 


8*8 

4*3 

3*3 

3*4 

6*4 

8*2 

H 

7*1 


Tho figures in table 11. serve to show that the depression of the 
nocturnal radiation thermometer below the minimum in shade is less 
in the rainy season than in the dry, and that both at the hill stations 
and on the open plain the refrigeration of the earth’s surface during 
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the niglit is probably groat(‘r tlian at Debra, wbove the obs(‘n’at,ory 
is situated in a well-wooded park. They do not throw any li^ht on 
the question whether the ground surface cools more rapidly arm’o-ht 
on mounhiin tops or on the plains ; tliough it is probable t\ini in 
the clear, calm nights of the cold weatlun- the differoiKM', if any, is 
in favour of the plains ; since therci the air cooled by contact with 
the ground remains in contact with it, whereas on the mountains 
tlie cooled air constantly drains away, and is replaced by warmer air 
from the surrounding free atmospliere. 

It has been already stated tliat, in the western Himalaya, every 

^ elevation has its characteristic nujan annual 

Tmiperatwrc. 

temperature. Each elevation has probably 
also a distinctive form of variation of tem[)crature during the year, 
and the daily variation is different at different altitudes, in range if 
not in general form. 

For a proper discussion of the distribution of temperature in a 
hilly country a very large number of obsc^rvations would in most cases 
be required ; and tlnjso should be mad<< at places elioseu so as to 
be at nearly equal distances from each other vertically, and at the 
same time fairly distributed in latitude and longitude. On the 
sontliern slope of the Hiin&layn it fortunately happens that differenees 
of latitude and longitude make but little difference in the mean 
annual temperature. The sea-level valiu's of tlie moan tcmjxirature 
at the Sub-Himalayan stations from Lower Asam to Ambala 
all lie between 7G and 78 dc^grees Fuhrenbeit, and the tempera- 
tures of i)laces at about 7,000 feet elevation along the Avhole range 
from Darjiling to Marri in the north of the Panjah do not differ 
more than 2 or 3 degrees. 

Both along the plains and at the level of the hill sanifaria 
the highest mean temperatures are found to characterize the 
regions lying between the Kali and Satlaj rivers, The chief 
reason for rtie great uniformity of mean temperature at the 
same elevation that prevails over the wliolo Himalayan region • 
that is to say, through more than 7 degrees of latitude and 17 of 
longitude — ^is the greatly increased heat of summer in the north- 
west as compared to the east. In Bengal tand Sikkim the sun s rays 
, when most intense are to a great extent cut ofi by cloud, whereas 

27 
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in the Panjfil) and the north-west Himulaya the winter is almost if 
not quite as cloudy as the summer. For these reasons Darjiling 
has very nearly the same temperature in January as Simla, 
Ghakrata, or Mussooree, while in May and June it is seven or eight 
degrees cooler. The companitively low temperature of the summer 
at Darjiling renders the moan for the year nearly two degrees lower 
than that of Marri in the extreme north-west, though the effect of 
latitude is apparent iu the low temperature of Mam in January. 

On account of this uniformity of temperature a small number of 
observations, at places chosen Sjiecially with reference to height above 
the sea, will enable us to ascerbiin the most imporbnt features of tem- 
perature distribution in the Himalayan districts of the North-Western 
Provinces. The following table gives the mean monthly temper- 
atures of twenty-one places, including the two shitions on the plains 
that were given in the previous tables. All the other places except 
DharmsAla lie in one or otlier of the three districts of Kumaon, 
Garhwat, and Dehra Diin, or in parts of Kunawar, Lahiil, and Uidak 
to the north of Dehra Dun. Tlie monthly means from a Government 
observatory at Dhannsala in the Panjab have been inserted, though 
this station lies nearly two degrees west of Dehra Diin, because it 
was considered desirable to have some trustworthy figures for places 
about 4,000 feet above the sea ; and the only other station near that 
altitude is Hawalbagh in Kumaon, for which we have but ono 
year’s observations. 




Dehra 1) and adjaci distn^\ 
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Antluyriiks fw the above table, 

Barkillt ; Registeitiof tlio Govcnmieiit Meteorological Observatory, 1860 to 1870 


RoOBKEE ; 

Ditto, 

ditto, 

1863 „ 1879 

Dharms ^la : 

Ditto, 

ditto. 

1871 „ 1876 

IUnikuet : 

Ditto, 

ditto. 

1871 „ 1879 

Chakbata : 

Ditto, 

ditto, 

1869 „ 1879 

LEH : 

Ditto, 

ditto, 

1871 „ 1877 

Deuba : 

Registers of tbe Observatory at tbe G. T. 1 

Survey Office, 1868 „ 1879 


NAINI Tal : Kogistci’s of Government Obser^'siloiy, 1863 to 1860 ; and observations 
by Dr. Payne in 1851-51, given at page 40r) of the tliiril volume of 
the RvitvUxof a f^ivntijw MmUmio India aad ][ljh by the 
1 )rotli(irs Kclil agin t weit . 

MussooiiRE (1): Records of an observatory at Saint Fidclis’s School for 1877-80 j 
som cwhat f ragmen tary. 

(2) : November to April, Sir A. Waugh’s and Mr. Mackinnon’s obser- 
vations in 1855-56, also one year’s observations frojn Dove's tables ; 
May to October, observations at the Survey Olhce for 1866-79, fur- 
nished by Mr, Jlciiiiessey, F.R.S. 

Landaur ; Ilcgistci*s kept at the Convalescent Hospital in 1852-61, and 1866-67. 

Observations for the three years 1877-79 have been communicated by 
the medical ofliccr in charge, but the means deduced from them 
appear to be 4 or 5 degrees too high, 

K.4LSI : Vigoi-^ Calcutta Journal of Natural IlUtorj/, Vol. VI., 1837-38. 

ALMoitA : Obscrv-alions at the Regimental Hospital, 1852-51 and 1866-69. 

Hawalij.((1H : Schlagintwcit, pngc 491, on authority of Mr. Batten ; year unknown. 

Loiiugua't : Clclland’s Gvolotjij of Kwnaon, page 179 : parts of 1830, 1831, 1831, 
and 1835. 

Kardong : Schlagintwcit, page 613 ; 1855-56. 

KanAM : Cunningham’s Ladah, page 181 1827-28. 

Spiti Valley: Ditto, l)agc 183 ;M816. 


Bbinagab : 
Paubi : 
Niti : 


Manuscrii)t observations by General Strachey and his brother, 
1817-49. 


The figures for the ro/^ular uieteorologicul o})8crviitoriG» (printed 
in small capitals in table III.) and those for the observatory at 


*Recompiited from tbe maxima and minima and corrected by means of the obser- 
vations of (Jiiakrala and liCh. *llccomputcil and curi’ected by the Leh 

observullous. 
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the Survey Office, Mussooree, are either (lirc(‘tly calciilntod from 
observations at 4 A. M., 10 A. M., 4 p. m., and 10 p. m., or have 
been corrected to represent the means of observations taken at 
these hours. They probably differ very little from true daily 
means. The mean temperatures for the other places have b(?en 
calculated in various ways, and many of them arc open to consider- 
able doubt. 

The mean annual temperature diminishes pretty regularly as 
height increases. In the table there are only two exceptions to the 
rule that the higher a place is the cooler it is. It will be seen also on 
comparing places of nearly equal altitude and not very far apart that 
the highest temperatures belong to those which, lyingbehind the outer- 
most high ridge, are subject to a much smaller rainfall than stations 
situated on the ridge or in valleys opening out to the south and 
exposed to the full force of the rainy winds. Thus Ihinikhet and 
Almora are too hot in comparison with Naini Till. The difference 
in temperature .as well lus in humidity between places sitiiat(‘d at 
equal heights on the outer and inner ranges of Kuinaon is sufK- 
ciontly great to bo easily recognizable without tlie aid of instru- 
ments, and is well known to all who have ovit resided in the 
hills. Tlie variation of temperature between tin; hottest and coldest 
months and the daily range of the thermometer arc also greater, 
as a rule, in the interior than on the outer hills, owing to the larger 
proportion of cloudy sky and greater humidity of the air in the 
latter region. 

Both the diurnal and the annual range of temperature decrease 
on ascending from the plains up to a height of 0,000 or 7,000 feet, 
and beyond that they again increase, their greatest values being 
attained at the highest stations where obseiwations have been made. 
Tlicse places, however, lie to the north of the Indian watershed, 
where the humidity is doubtless less than on the southern side, 
and the observed ranges of temperature are jirohahly higher than 
they would be at equal altitudes on this side of the snowy range. 
•Moreover, the annual range in Tibet and Ladak is greater than 
on the Indian side of the chain on account of the diflerence of 
latitude, as has already been pointed out. In table IV. the daily 
and yearly ranges of temperature at twelve places are compared, 
and from it these relations will be readily seen. 
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IV^-^Mean diurtuil and annual ranges of temperature at places ' 
in the HhnAhvja, 
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Bareilly 

26‘3 

26'6 

28 * 0 ; 31*0 28*3 

22*1 

14 * 2 ' 

' 14-2 

16‘0 

24*3 

30*4 

28-0 

23*9 33*0 

Roorkec 

26 ' 5 , 24*6 

28 - 3 N 31-4 28*9 

22*2 

14*6 

14*61 

17*2 

27*8 

32*9 

29*3 

24*8 34*1 

Delira ... 

23*4 23*1 

24*0 ; 26*3 24*9 

18-6 

12*8 

12‘6 

16-0 

23*4 

| 26 * 9 , 

24*3 

21*2 30*1 

Dliannsala ... 

15 * 8 ' 18*6 

20 * 41 21*8 21*6 

18*2 

12*6 

12-6 

16*4 

19*6 

20*2 

18*6 

17*9 3 D 6 . 

Mussooree, (1), 

14*0 

13-2 

14*0 16*0 19*3 

15*4 

9*4 

8*0 

10*3 

13 * 6 ! 

16*3 

12*3 

13*2 26*2 

Kanikliet 

161 

17*0 

I 8 * 2 i 18 * 6 ' 18*1 

16*0 

11*2 

10*9 

13*1 

15*3 

17-2 

16*1 

16*6 26*2 

Mussooree, (2^ 

It. 

... 

... 

... 19*0 

16*6 

10*7 

9*9 

12*0 

14*2 

16*8 


... 

27*0 

C'liakrita 

18*3 

18-4 

18 * 1 : 19 * 7 . 19*4 

16*8 

12*6 

11*3 

120 , 17-3 

18*0 

18*3 

16*6 26*4 

Landaur ... 

16*3 

18*7 

18 * 2 | 19 * 7 , 20*0 

21*2 

13 - l | 

9*5 

12 * 2 , 16*6 

17*0 18*2 

16*6 28*8 

Kanam 

16*2 

17*2 

22 * 0 i 19-0 18*6 

17*3 

16*3 15*5 

88 * 9 . 20*5 

19*0 18*3 

18'1 37*8 

lich 

28-6 

30*0 

28 * 0 , 31*0 30*1 

31*8 

11-2 HDa 31 * 4 ' 30*6 

26*7 25*2 

29*6 42*9 

Spiti ... 

19 * 3 , 

27*7 

29 * 2 | 

18 ‘ 5 ; 22 * 0 | 

29*0 

32*1 

31 * 3 - 

28*4 28 ‘ 0 | 

18 * 032*2 

28*7 44*5 


The table shows clearly that the mininmm range for both day 
and year is readied at Tlanikhet and the lower Mussooree station — 
that is, about (>,000 feet above tlui sea. Tlio d(‘pendence of tho 
diurnal range upon the humidity of the air and the proportion of doiid 
at each station is distinctly brought out in the variations from month 
to month. At all the shitions but Leh and the Spiti valley, which lie 
beyond the snowy mountains, the months of the year which are 
driest in India — A[»ril and May — ^liave tho largest daily thermome- 
trie range, and the most humid months — J uly and August — ^liave 
the smallest. There is a secondary iniiiimiim of temperature range 
coinciding with a maximum of humidity in January, and a second- 
ary maximum in the dry and cloudless month of November. At 
Leh, where the most frequent precipitation of moisture during the 
year takes place in winter, the ninge is somewhat greater in the 
summer than in the winter months. 


Owing to the greater annual range of temperature on the plains^ 
than on the hills, the diminution of temperature in tho first 6,000 
feet of ascent is most rapid in the hottest inontlis and least so in the 
cold season. Between lloorkee and Chukratu the difference is less* 
than 11 degrees in December and more than 23 in May. In the 
clear still nights of tho cold weather, es|>ccially in November and 
December, before the winter rains and snows set in, the nocturnal 
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loss of heat goes on almost as freely on tlu* plains as on mountain 
peaks. It is thus not unusual to find the temperature of the exposed 
thermometer at Roorkoe nearly as low as at Chakrahi, and it very 
frequently falls lower at Roorkee than at Dehra, where the obser- 
vatory is surrounded by trees. In December the mean temperature 
diminishes between Roorkee and Dehra at the rate of only one 
degree in 1,034 feet, while in May and June it falls one degree in 
230 feet. 

The low temperature of the plains in the winter season, especially 
in the morning, is doubtless due in part to the draining down 
of cold air from the mountain slopes through the river gorges. 
Tliis, however, cannot appreciably affect the temperature of 
places at a long disbincc from the mountains, though it may 
have a very considerable effect on that of Roorkee, close to the foot 
of the Siw^liks. The minimum temperature of the day is thus one 
or two degrees lower on the average at Roorkee than at Dehra 
in the months of November and December, and in January the 
minimum temperatures of the two places are ecpial. In the moun- 
tain country itself it often happens for the same resison that the 
temperature of the air at the bottom of a valley is distinctly lower 
than on the adjacent ridges. A similar inversion of the nomial 
variation of tempeniture with height has been noticed in Europe 
during adm weather in wintor. 

From March to Juno the absorption of heat in molting and 
evaporating the snow on the outer hills, and in evaporating the 
rain that falls there in frecpient showers when no rain falls over the 
plains, keeps down the temperature ; so that in May and the first half 
of June, when the plains are at their hottest, the decrease of temper- 
ature on ascending through (i,000 or 7,000 feet is more than twice 
as great as in December. 

In the Panjab, where the latitude is higher and the humidity of 
the air over the plains is never great, the annual range of tempera- 
ture at places on the plains is higher than in the North- 
Western Provinces, while in the hills there is much less difference. 
The annual variation in the decrease of temperature with height is 
accordingly much more distinctly marked in the extreme west 
of the Him&lava than it is in Dehra Ddn. The difference of 
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temperature between Rsiwal Piinii and Mnrri is 19*5 degrees in 
July and only oiuvtbird Jis great in Dewjinber, On the other hand, 
in the eastern Himalaya, where the air at all elevations up to 9,000 
or 10,000 foot is nearly equally moist, and where the range of 
temperature, especially over the plain, is much less than in the 
north-west, the decreas(i of temperature with iieight is most rapid 
in February and March and least so in June and July. The slow 
rate of decrement in the niiny season is doubtless due to the libe- 
ration of latent heat in the condensation of vapour ; this heat ren- 
dering the atmospheric strata in which condensation occurs warmer 
than they otherwise would be, while the constiint precipitation of 
rain prevents the lower strata from becoming very much hotter thaUt 
the rain drops which pass through them. The efRict of the rainy 
season in retarding the fall of temperature as we ascend is distinctly 
seen between Bareilly and Naini Tal or Ilanikhet, but is not seen 
between lioorkee and Chakrati. 


The great annual range of temperature at more elevated stations, 
'^especially such as lie behind the first snowy range and receive little 
or no precipitjition, causes oven greater differences in the rate of 
decrease of tcunpeniture with height, but in the opi>osite direction. 
In January, the difRjrence of temperature between (^hakrata and 
Leh is 24 degrees, but in August it is only 4 degrees. The 
greater length of the day in summer at Leb, and the absence of 
cloud to obstruct solar radiation on the surrounding mountain sides, 
render the summer months at that station, 11,500 feet above the 
sea, as hot as they would be on the southern side of the snowy 
mountains at an elevation of 8,500 or 9,000 feet. If General 
Cunningham’s figures for the temperature of the Spiti valley are to 
be trusted, the heat of summer at an elevation of 13,000 feet is 
still more excessive. The relation of this to the greater height of 
the snow-line on the northern than on the southern side of the 
Himalayan system is obvious. 

In the following table the mean rate of decrease of temperature 
in the first 6,000 or 7,000 feet of ascent has been worked out for 
eadi month. In Dehra Diin the lower station is Roorkee and 
the upper one Chakr&ta ; in Kumaon, Bareilly has been taken for 
the lower station, and instead of choosing either Naini TM or lUmi- 
khet for the upper one, the monthly mean temperatures of both 



OF THE NORTH-WESTERN PROVINCES. 


517 

places have been taken and assigned to the mean elevation of the 
two. This was considered preferable to taking the figures for 
either hill station alone, because Ranikhet appears to be a little 
hotter than the average of places at the same elevation, and Naini 
TAl is probably somewhat cooler than the average. 


— J)€cretnent of temperature loith MgM in the Ilimdkya. 


Mouth. 

Dehra Dun, differ- 
etice of eleratioa, 
6,J65 feet. 

Kwnuon, diffei'ence 
of eleraf io7i, 

5,608 feet. 

Mean, rate of 
decreme. 

Difference 
of tem- 
licrature. 

Height 
for 1®. 

Difference 
of tern- 
pei-atnrc. 

Height 
for 1“. 

Height 
for r. 

For 1,000 
feet. 



O 

Ft. 

O 

Ft. 

Ft. 

O 

.Tanimry 

... 

ini 

408 

12-9 

442 

425 

2-85 

February 

... 

17*4 

354 

15-7 

363 

358 

2-79 

Mai*(;h 

... 

201 

307 

17.1 

333 

320 

3-13 

April 

... 

22-9 

270 

20-6 

278 

274 

3-66 

May 

... 

23-3 

265 

22-2 

257 

261 

383 

June 


22-8 

270 

20-1 

283 

277 

3-61 

July 


20-7 

298 

16-7 

341 

319 

3-14 

August 

.M 

200 

308 

16*7 

311 

325 

308 

September 

• •• 

19-7 

313 

17*1 

333 

.323 


Oetolicr 


180 

343 

16'3 

350 

356 


Nowmlier 


12*8 

482 

12-3 

463 

473 


tkicenilicr 


10*9 

567 

10-2 

559 

563 


Year 

... 

18-6 

331 

16‘6“ 

345 

338 

2*96 


In Dehra Dun there is a regular annual periodic variation in the 
rate of decrease of temperature with height, but in Kumaon the 
regular variation is interrupted in July and August, when the rate of 
decrease is slightly retarded by the fall of rain, as has been explained 
above. When the mean for both districts is taken, the regular 
variation from montli to month is only slightly broken in August. 

The figures given in the table include not only the decrease of 
temperature duo to increase of elevation above the sea, but also a 
certain diminution caused by an increase of latitude equal to about 
a degree in 6,000 feet of elevation. The change of temperature 
with latitude in the Himalaya is small and to some extent masked 
by the contrast between the sunny valleys of the interior and the 
cool and cloudy outer ranges, but nevertheless it exists. On the 
plains of the North-West Panjab the temperature falls as the latitude 
increases at a mean rate of about F. for each degree of latitude, 
when corrections are made for differences of height above the sea. 
Probably much the same rate obtains in the western Himalaya at 
moderate elevations. The miean temperature of Ydrkand, in latitude 

28 
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39° N. and 4,200 feet above the sea, appears from the observations 
of Captain IVotter, R.E., of Drs. Bellew, Henderson and Scully, to 
be about 54°F. At the same elevation in Kumaon the mean tem- 
perature is between 65° and 66°, and since the difference of latitude 
is ten degrees, the temperature appears to diminish about 1*1° or 
1*2° for a degree of latitude. There is also a certain variation of 
the mean temperature with the longitude, places situated towards 
the east of the chain being cooler than those towards the west on 
account of the cloudiness of the summer months. In order to deter- 
mine the true variation of temperature with height it is necessary 
to make allowance for these variations in latitude and longitude. 
The mean annual temperature of any place in the western Himdlaya 
may thus be looked upon as a function of four quantities — (1) the 
sea-level temperature at a point taken as the zero of latitude and 
longitude, (2) a constant multiplied into the height of the place 
above the sea, (3) a constant multiplied into the latitude, and (4) a 
constant multiplied by the longitude. From the Schlagintweits’ 
Work and the reports of the Indian Meteorological Department 
fairly trustworthy mean temperatures for about thirty places in the 
Himdlaya between the Nepdl frontier and the Indus can bo obtained, 
more than half of these being given in Table III. When treated by 
the method of least squares the observations admit of being thrown 
into the form T= 78-5°- *00277^- 1*20 (\-29°)--105 (L-73°), 
a formula which represents the observations with a mean error of 
about three-quarters of a degree. It ignores, of course, the differences 
of temperature between such places as Almora or Ranikhet and 
others of equal elevation on the outermost range. The decrement 
of temperature with height when latitude and longitude remain 
unchanged appears therefore to be 2*77 degrees in 1,000 feet or 1° 
in 361 feet. In the eastern Himdlaya the decrease is more rapid, the 
observations taken at Darjiling and Gwdlpdra giving a mean rate of 
1° in 320 feet. At great elevations on the table-land, too, it is 
probable that the temperature diminishes more rapidly than on the 
southern slope of the mountains. General Cunningham’s observor 
tions in Spiti and Riipshu during the month of September, 1847, 
give a mean inctease of about 280 feet in elevation for one degree 
of fall in temperature; and from the observations taken by Dr. 
Scully on the return journey from Ydrkand over the Karakoram 
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pass and through LadSik in September, 1875, Mr. Blanford 
deduced a mean fall of temperature equal to one degree in 227 feet.^ 

The isotherms for equal altitudes in the western Himalaya and 
Ladak run from about W. 0° N. to E. 6° S., being thus three points 
less inclined to the parallels of latitude than the general direction 
of the mountain axis; hut in eastern Tibet, Ne])al, and Sikkim they 
probably bend to the southward. The mean h'mperatnres of 
Kathmandu and Darjiling, at elevations of 4,354 and (),912 feet 
above the sea, a^jpear from the observations of ten yi'ars to be 61*7 
and 53-9 degrees respectively, but according to the preceding 
formula they should be ()(i*7° and 60*1°. The mean temperatures of 
the four stations, Darjiling, Kathmandu, Gwalpara, and Sibsagar, in 
the eastern Himalaya and Asam, may be reprcscnt(‘d very accurately 
by the formula T = 77*7®— *00312A— 1*53 (X— 2()°)— *23 (L~85°). 
Ill this [uirt of the chain the temperature decreases at a mean rate 
of one degree in 321 feet of ascent, and the isotherms run from 
W. 10° N. to E. 10° 8., tho direction of the mountain axis being 
nearly due oast and west. The isotherms arc thus slightly curved, 
with tho concavity towards tho south-west, whilst tho general line 
of the mountains is considerably curved in tho opposite direction. 
This is merely another form of the sbitement in i>ago 209, that the 
highest temperatures characterize that part of tho chain between tho 
Nepal frontier and the Satlaj. 

Supposing the uniform rate of decrease worked out in Table V. 
to hold good for the whole southern slope of the North-West Hima- 
laya, since the differenco of latitude is nearly propotional to that of 
height, a mean temperature of 49°F., equal to that of Jjondon, 
would bo atfciiiied at a height of 9,600 feet, and the annual range 
of tcm[>erature would probably differ little from tluit oljserved in 
England. The hill sanihirla, lying between 6,000 and 7,000 feet, 
possess climates comparable, as regards temperature, to those of 
Nice, Mentone, and other health resorts in the .Riviera ; all the 
towns along tho cost of Franco and Italy from Mai’seilles to Florence 
having mean temperatures between 58^* and 60°F. The annual 
range of the monthly means at the Himalayan stations does not exceed 
25 or 26 degrees, whereas on the Mediterranean coast it varies 
from 28 or 29 degrees at Nice to 35 or 36 at Florence and Rome. 

‘ Indian Meteorological Memoin^ Vol. I., page 222. 
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Nice and R&nikhet have exactly the same mean temperature, but Nice is 
seven or eight degrees hotter than Ranikhet in July and August, and 
several degrees colder all through the winter and spring months, except 
in January, when the tomp^tures of the two places are nearly equal. 

At the superior limit of natural forest in the Himalaya, about 
12,000 feet above the sea, the mean temperature is probably ten 
degrees above freezing. In the Alps a species of pine, jP. cemhraj 
forms natural forests on the borders of perj)etual snow, where the 
mean temperature is several degrees under the freezing point. This 
difference of habit between the Himalayan and Alpine pines is very 
curious, and it is difficult to suggest any reason for it, since the natives 
of the Himalaya and Tibet find little difficulty in growing poplars and 
fruit trees in sheltered situations up to 1 3,000 feet or higher.* A mean 
temperature of 32® would bo attained at a height of 15,400 feet, 
which is 2,000 feet above the upjxw limit of cultivated trees in Tibet. 

The zone which has a mean temperatiin} of 32® in any month 
will probably be near the lower edge of tho snows in that month, 
especially in summer, when the light falls of snow on tho outer hills 
have been all melted away. 11‘ the height of this zone bo calculated 
for every month, the highest value obtained will bo near the perpe- 
tual snow-line. With the uniform rate of decrease given in the last 
column of Table V., the result for July and August, when the snow 
line is highest, is about 17,(130 feet. This result is very much 
higher than that given in Humboldt’s Am Centraley on the authority 
of some of the earliest European travellers who penetrated into the 
country. General Strachey has, how^ever, shown® that some of these 
mistook the lower limit of glaciers for tho line of perpetual snow. 
Tho elevations of the snow line on the Trisiil and Nanda Devi groups 
of peaks, determined by trigouometrietd observation from Almora 
in the latter part of 1848, before the winter snows set in, varied, 
according to Strachoy, from about 17,000 feet on the eastern face of 
each group to 15,500 on tho west; this latter w’^as, however, in part 
probably newly fallen fiutumnal snow. The conclusion from these 
observations was that the height of the snow-line on the “ more pro- 
minent points of the southern edge of the belt (of snowy mountains) 
may fairly bo reckoned at 16,000 feet at the very least.” Tlie Schlagint- 

^ Schlagintweit’s Meteorology of hulio^ page fiGo. * Journal of the Aeia^ 

tie Society of Bengal^ April, 184H. 
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weits found that the average height of tlie snow-line on iho southern 
face of the Himalaya from Bhutan to Kashmir was 1 (1,200 feet. At 
page 72 of General Cunningham’s book on Ladak the mean lieiglit of 
the snow-line on the peaks north of Simla, debTinincd trigonometrie- 
ally, is given at 16,665 feet, the highest point observed being about 
1,000 feet higher ; and in Mr. Drew’s volume on the Kashmir terri- 
tories, published in 1875, the elevation of the snow-line on the outer- 
most zone is stated to be 16,500 feet. Tlio height obhiined by calcula- 
tion as above suggested is thus probably a little too great, though it 
comes surprisingly close to some of Strachey’s observations on Nanda 
Devi and those of Cunningham on the peaks of Kulu. Som (3 obsiu - 
vations have recently been made by the Trigonometrical tSurvey 
officers at Mussooree to determine the height of the snow-line on the 
peaks above Jainnotri, but the results have not yet been publislwMl. 

For the ranges north of the Indian watershed we have not suffi- 
cient data to calculate the approximate height of the snmv-line from 
temperature observations ; but the high tem[Kiratiin5 of IjcIi and tlio 
Sjuti valley in July and August show most distinctly that it must bo 
much higher than on the southern side. The limit of perpetual snow 
on the ridges bordering on Tibet, especially those which lie beyond 
the Satlaj, is given by Strachey as 1D,000 feet at least. Dr. Geraivl 
many years ago, and more recently Mr. Drew, assigned an elovaiioii 
of 20,000 feet to the limit of the snow in Uupslui. One reason 
why this limit is so high — the intensity of solar radiation in suimmjr 
— ^lias already been mentioned ; another is the insignificant (piaiitity 
of snow that falls each winter in these regions that are almost com- 
pletely cut off from the great southern yapour cuiTents. 

The lower limit of the snow in winter is usually about 6,500 feet in 
Kumaon and somewhat lower in Dehru Diiu and the hills north of the 
Panjab. While it lies the temperature does not rise much above 82®, 
but it seldom falls in sufficient quantity to lie more than a few days at 
a time. About one year in ton the snow comes down as low as 5,000 
feet. The lowest level attained in the first half of tlie i)rcseut cen- 
tury was about 3,000 feet in 1817 and 1847. In 1877 and 1878, 
though the snowfall was heavier than it had been for many years, it 
did not come down much below 5,000 feet. A sliglit fall of snow is 
said to have been observed at Lahore on the 12th of January, 1874,* 

* Fioueevy I7th January, 1S74, 
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but no notice of this unprecedented occurrence was taken in the 
meteorological report for that month. 

One of the most important effects of solar heat upon the atmos- 

’ Atmospheric pressure phere is the distil rhance of its statical pressure 
and winds. relations, which in turn gives rise to those 

movements of adjustment towaixls equilibrium that are recognised 
as winds. The diurnal heating and cooling of the air causes certain 
oscillatory variations of [iressiire called the barometric tides, and gives 
rise to wind movements, such as the land and sea breezes and certain 
mountain winds that will be described below. The great annual 
change of temperature between summer and winter, in like manner, 
causes an annual variation in the height of the barometer and seta 
up those great curieiits of the lower atmosphere that are called tho 
monsoons. Since the temperaturcr is constantly changing no such 
thing as a simi»lo statical distribution of pressure ever exists, though 
the averages of long series of observations may approximate more 
or less nearly to what a statical distribution would be. The air is 
constantly in motion either horizontally or vertically, and these 
movements cause variations of pressure, Justus variations of pressure 
produce movements, ('auseand effect, as regards pressure variations 
and winds, arc thus so inextricably mixed up that it is next to 
impossible to disentangle them and show their relations clearly. 

There can be little doubt that both the daily and the yearly 
inequality of pressure grow less as we ascend ; and the annual vari- 
ation at least becomes quite altered in character at a moderate ele- 
vation ; but since the barometric variations depend upon the range 
of temperature which is possibly very great at great altitudes, while 
at a height of (i,000 or 7,000 feet it is less than on the plains, the 
decrease of the pressure variations >vith height is not strictly propor- 
tional to tliat of the total pressure. Table VI. gives the mean monthly 
pressures at a number of sbitions, and Table VII. the average daily 
range between 9-30 or 10 a.m. and 3-30 or 4 p.m. The figures for 
Bareilly, Roorkee, Dehra, Mussooree (both stations), Ranikhet, Chak- 
rdta, and Loh, have been corrected for the index errors of the baro- 
meters and are thus comparabl^witli each other, except in so far as the 
different lengths of the periods of observation may cause the averages 
to differ j the others involve an unknowm barometer error, which does 
not, however, affect the rango of pressure, either diurnal or annual. 



VI, — Monthly and annual means of Pressure at places in the Himalaya. 
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The double barometric tide that occurs ro«^ularly every day, espe- 
cially in tropical countries, is still oiio of the least understood of 
atmospheric phenomena. It has boon observed at all ol(^vations in the 
Himalaya to which barometers have been carried, and with no con- 
siderable diiferencG of phase;,* though the range and general form of 
tlie oscillation are not tlie same at difierent heights. It is thus 
probably something of the nature of a wave of expansion and con- 
tmetion propagated upwards and downwards with a velocity eipial 
to that of sound. 


The amplitude of the daily tide bears an obvious relation to the 
diurnal range of temperature, for it is greater over land areas than 
over the sea, and in hible VII. it is seen to decrease pretty ixigularly 
from the plains up to sbitions situated at an chjvation of G,()()0 or 
7,000 feet, where the rang(; of temperature is least, becoming greater 
again at Leh, where the tempenituro range is large. Moreover, on 
the plains there is a well-marked annual variation of the daily range 
of the barometer, having its maximum in the hot-weather months, 
when the temperaturo range is greatest, and its minimum in tho 
rainy season. But the inequality of temperature is not the only 
cause on which tho observed barometric tides depend ; for their am- 
plitude, as well as their general form, varies with tho s(‘ason, the 
latitude and the position of tho place w ith respect to tho sea and to 
mountain ranges. 


* Professor IjO<Jinis, in the American Journal of f^^ivnee for 1879, finds that at 
the top of Mount \Va.shin^?ton the d.aily maxima and minima set in tlnx'C hours 
later than at the foot, thoujTfh the difference of chwation ])(il ween the two stations 
is only a little over feet. Tin's is quite unlike anything tliat oceurs in the 

HirnAlaya, and is doubtless due to other causes than those wliich pT’oducc thediunial 
tides. Houj’ly ohscrvatioiH made in India siiow lliat up to a certain moilerate 
elevation the daily harometric maxima and miTiima are slightly refarded ; hut this 
is due to the mouiitain winds desenbed below. At TiCh, in the uj)per Indus valley, 
the diurnal winds cause llie nioniing m.-iximum to occur nearly an hour earlier 
than on the plains. This will bo seen from the following talde : — 


Place. 


Calcutta 

Allahabad 

HazAribAgh 

Simla 

Leh 


ITcight. 


Morning 

maximum. 


Afternoon 

minimum. 



li. M. 

i) 35 
9 31 
9 17 
10 2i\ 
8 48 


H. M. 

1 « 20 
10 30 
10 24 
10 51 
16 29 



m 
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The observed diurnal movements of the barometric column are 
in ^Ekot made up of several parts, only one of which is directly caused 
by. the alternate heating and cooling which the air undergoes every 
day, though the others are all indirect effects of it. l^e direct effect 
of heating and cooling upon the pressure of the air has been more 
or less clearly explained by Espy, Davies, and Kreil, but it has not 
yet been shown by strict mathematical reasoning that their explana- 
tion accounts for the whole of the phenomenon. There is firstly, 
with a rise of temperature in the morning, an increase in the elastic 
force of the air, indicated by a rise of the barometer. But the in- 
creased elastic force immediately sets up a movement of expansion, 
either vertically or it may be in some cases laterally, by which the 
pressure is diminished. The actual movement of the mercury in the 
barometer is determined by the difference of these two actions ; and 
consists of a rise at first, up to 9 or 10 A.M., on the average, followed 
by a fall which goes on until some time after the hottest period of 
the day. It is easily seen that as long as the temperature continues 
to rise more and more rapidly, that is up to 9 a.m. or a little after, 
the first effect must outweigh the second, and the barometer will 
rise ; but as soon as the rate of increase of temperature begins to 
grow less, expansion will prevail and the barometer will fall. The 
expansion will not cease at the instant when the temperature reaches 
its maximum, but owing to the accumulation of motion it will go 
on for some time longer. Thus, there ought to be a barometric maxi- 
mum about the time of most rapidly increasing temperature and a 
minimum in the afternoon. In much the same way it can be shown 
that there should be a maximum in the evening, when the tempera- 
ture is falling most rapidly, and a minimum about the coldest time 
of the morning. 

The coincidence between the barometric minima and the extremes 
of temperature is usually very far from exact, the barometer in this 
country standing lowest in the mornings about two hours before the 
time of minimugi ^perature, and in the afternoon about an hour 
and a half^r vaft^ the hottest time of the day. This may 

perha|>»:|ifj|paf^^ the prinMple of forced oscillations, that in 
the suc(^8i|^2;ijniiill^^ which the energy undergoes, the oscil- 
latiop^a^roximate more and more nearly to simple harmonic waves 
with d^^Epuma and minima separated by equal intervals. The 
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diurnal curve of temperature approaches more nearly to a simple 
mve form than that of the solar radiation which falls upon the earth 
at any place, and the double daily oscillation of pressure can be 
almost exactly represented by two waves superimposed. 

At most places in India and the Himalaya the minimum tem- 
perature of the day occurs about sunrise, that is at 6 a.m. on the 
average of the year, and the maximum is attained about 2 p.m. 
The daily rise of temperature therefore occupies only eight hours of 
the twenty-four, and the fall the remaining sixteen. On the princi- 
ple that the height of the barometer varies with the rate of change 
of temperature, the morning maximum should be much more decided 
than that of the evening ; and this is found by observation to be the 
fact, especially in the interior of India and other continental countries. 
Over the sea in tropical regions the periods of increasing and 
decreasing temperature are probably more nearly equal, and there 
the difference between the day and night waves of pressure is less. 

At places near the equator the epochs of maximum and minimum 
pressure hardly vary from month to month ; but in higher latitudes 
the morning maximum and afternoon minimum approach each other 
when the days are short, and become more widely separated in the 
long days of summer. 

Besides this primary oscillation of pressure caused by the heat- 
ing and cooling of the air every day, the barometer indicates other 
changes due to the transfer of air by winds blowing to and from the 
place of observation, and perhaps also in some places it indicates 
other changes again due to the repetition of previous oscillations in 
the form of free waves. The groat regularity and considerable range 
of the barometric tides over tropical seas where the daily range of 
temperature is small, may be thus to some extent caused by the repeti- 
tion of the waves of previous days. In high latitudes, where the 
days and nights are usually of very unequal length and the variation 
of temperature is irregular, the tides become feebler, and near the 
pole disappear altogether, fpr in forced vibratio^’bf ^y kind regular 
periodicity in the cause is an essential conditldii/^.;^ " 

Near the coast the land and sea breezes of the 

diurnal pressure curves both at sea and on land. The tran^er.of air 
from sea to land during the earlier hours of the night the 
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nocturnal full of pressure on land loss, and at sea greater, than it 
would otherwise be, while the land breeze which blows in the fore- 
noons has a similar eftect in the opposite direction. Over the water 
the morning minimum thus comes to be the lower of the two, in 
opposition to the usual rule.^ Among the mountains a very similar 
semi-diurnal transference of air takes place, causing two distinct 
types of barometric tides — the one characteristic of valleys and the 
plains near the mountain system, and the other of high j;idgos and 
detached peaks. These types can be readily distinguished in the 
following tiddc, which gives the variations from the daily moan at 
the hours nearest the turniog points of the tides : — 



4 A. M. 

10 A. M. 

4 P. M. 

10 P. M, 

Bareilly 

... —*021 

+ •000 

—•047 

+ •008 

lloorlvcc 

... —•021) 

+ -057 

—•0.36 

—•001 

Ibinikhct 

... —*025 

+ •041 

—•018 

+ •013 

Naini TAl 

... —*028 

+ •043 

—•012 

—•003 

ChnkrAta 

... —-022 

+ •036 

—•015 

1 

8 

8iinla« 

... —-047 

+ •003 

—•032 

+ -022 

Leh 

... +*011 

+ •037 

—•0-19 

+ •001 


At 13areilly and Iloorkee, on the plains, the variation from the 
mean at 4 P. M. is twice as great as at 4 A. m. At all the Ilimalayaii 
stations except Leh, which is in a valley Ixdween two ridges, this 
relation is reversed. Over the plains and on the outer hills, as at 
Naini Tal and Ghakrata, the pressure at 10 P. M. hardly differs from 
the mean of the day. There is a small posil ivo variation for this 
hour at Bareilly, and as we recede from the raounhiius and approach 
the sea the variation becomes greater ; but there can be little error 
in concluding from the above table that along the southern border 
of the Himsilaya the pressure rises in the evening just sufficiently 
to touch the mean. At Sijtila and llanikhet, some twenty or thirty 
miles in towards the centre of the mountain system, there is, how- 
ever, a well-marked evening maximum. This seems to indicate 
that the air continues to accumulate over the interior of the moun- 
tain zone for some time after the current has changed on the outer 
ranges and the air has commenced to flow back towards the plains. 

' Blanfortl, .T. A. S. 15., V^ol. XLVl., Part If., 45. * From Qeneral 

Boileau’H obHurvatioiis in IH4S-15. Tlie daily range given by tlicse figures is nearly 
twice .18 great ns tli.it of the other wtal ions at the same altitude. The reason is 
jirobably some iliifcroncc in the form of the barometer or in the mode of applying 
the correction for capillarity. 
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Tlie transfer of air from tlie plains to tlio mountains in tlio 
daytime and its retransfer to tlie plains at night, which, hy partly 
counterbalancing the afternoon fall of the barometer in the moun- 
tains and correspondingly increasing it on the plains, cause the 
peculiarities of the pressure variations seen in the preceding table, 
are brought about by the expansion and contraction of the air under 
the influence of heat and cold. In the daytime the air over the 
plains expands more than that over the hills, because the total thick- 
ness of air is greater and the range of temperature is probably 
higher. The surfaces of equal pressure, which we may assume to 
be horizontal on the average, arc thus raised more al)ovc the jdaiiis 
than on the mountains, and the air under the influence of gravity 
flows down the incline towards the mountains. At night the air con- 
tracts and these surfaces sink more above the open plains than in the 
hills, and there is thus a slope or gradient in the opposite direction. 

The following is General Strachey’s description of the diurnal 
variation of the wind in Kumaon : — 

“ At most seasons of the year wo find that on the Himalayan 
slope winds blow ui) the valleys during the day, that is from about 
1) A. M. to 9 r. M., and down them during the corrosi)onding hours 
of the night, or from 9 P. M. to 9 A. M. At the debouches of the 
principal streams into the plains, these night winds blow downwards 
with great violence, particularly iu winter. In th(5 interior of the 
mountains th(?y are more moderate ; and at great elevations, and in 
the centrjil parts of Tibet, the nights are almost always nearly calm. 
The diurnal currents from the south, on the other hand, increase iu 
force as we ascend in height ; and along the Indian watershed and 
the neighbouring parts of Tibet they are excessively strong ; so 
that in travelling there, I have ofhm looketl forward to tlui after- 
noon, when they are at tlieir height, with real dread ; and Ukj natives 
of the country invariably endeavour to cross the high passes of the 
Indian watershed early in the day, for the purpose of avoiding the 
fury of the afternoon wind. As we advance further into the table- 
land, however, their power rapidly ceases. 

These winds, though on the whole blowing from the south-west 
during the day and from the north-eiist at night, that is perpendi- 
cular to the general lino of the mountains, arc naturally constrained 
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to follow the course of the deep valleys up which they pass, so that 
their direction is subject to endless local variation ; and, excepting 
on the tops of the hills, little information can be obtained by a 
register of the direction of the wind on the Himalaya, beyond the 
fact of there being an up or down current. In the part of Tibet I 
visited, near the Indian watershed to the north of Kumaon, the 
day wind seemed to commence in the south-east quarter about 9 A.M., 
and gradually to shift round with the sun as the day advanced, 
ending in the south-west quarter about 9 p. M. On several occa- 
sions in these localities I also noticed the wind blowing faintly from 
the north early in the morning. *****#»♦*♦ 

The calm nights of the table-land and the higher mountains 
would (according to the theory above stated) be a consequence of their 
position in the centre of the mountain area, where the down current 
would originate, and therefore have the least force, though it be still 
felt in the faint northerly winds that are often observed near the 
Indian watershed. 

The violent night winds from the gorges by which the principal 
rivers leave the mountains would not appear to be altogether due 
to the same cause which produces the ordinary down winds, but to 
the accumulation of cold air in the deeper valleys to which I have 
before alluded. The air collected in these aerial lakes, as they may 
be called, having no moans of escape but the openings through which 
the drainage is carried off, pours from them in a current the velo- 
city of which will be dependent on the depth and area of the 
mountain basin from which it flows.” 

General Cunningham also states that in Lad^ and Spiti the 
southerly or south-westerly day wind usually begins about 9 A. M., 
the wind blowing faintly from the north about midnight and from 
the north-east in the early morning. 

The day and night winds are probably strongest about 4 P. M. 
and 4 A. m., and the pressure and temperature observations made at 
these hours on the plains and at the hill stations indicate clearly 
enough that the direction of the baric gradient is from the plains 
towards the mountains in the afternoons, and from the mountams 
towards the plains in the mornings. When the pressures of Eoorkee 
and Bareilly at 4 A. M. are reduced to the level of Chaki4ta and 
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B&nikhet respectively, and are corrected for any residual gradient 
to or from the mountains discovered by similarly reducing the mean 
pressures to the level of the hill stations, it is found that there is a 
pressure difference of -077" at Chakrata and -055" at Ranikhet 
sending a wind towards the plains. At 4 p. m. the gradient is 
towards the hills, and is equal to *062" at an elevation of 7,000 feet 
between Roorkee and Chakrata ; while between Bareilly and Rani- 
khet it is equal to ’045" on the average of the year. On the southern 
border of the mountain zone the gradient causing the down wind 
at night is therefore rather greater than that which causes the up 
wind during the day. 

When the pressures of Roorkee at 4 a. m. and 4 p. m. are reduced 
to the level of Leh, a station beyond the Indian watershed, the 
gradients are found to be *033" in the morning and *182" in the 
afternoon. The pressure difference causing the day wind at great 
elevations thus appears to be nearly six times as great as that which 
causes the night wind ; but this relation is much exaggerated, no 
doubt, by the peculiar form of the pressure variation at Leh, which 
cannot be taken as a typical mountain station. This peculiar vari- 
ation is doubtless due to the position of Leh in a narrow valley 
between two parallel mountain ranges. In the daytime the air of 
the valley expands and flows towards the mountains, and at night 
it again accumulates over the valley. In this way the nocturnal 
barometric tide is completely obliterated, and the afternoon fall of 
the barometer is rendered mu(^ greater than it would bo on an open 
plain at the same altitude. 

In April, May, and June the afternoon winds of the mountains 
blow with greatest violence, because in these months the range of 
temperature both on the plains and among the mountains is great- 
est. In these three months we find the afternoon fall of the 
barometer on the plains at a maximum, while at the hill stations it 
is less than in the cold weather. The nocturnal inequality of press- 
ure is then at a minimum on the plains and valleys and at a maxi- 
nium on the hills. 

The fl-nniift.1 variation of pressure differs from the diurnal in that 
no part, or an exceedingly minute part, of it is due to direct increase 
w decrease of elastic force accompanying gain or loss of heat. The 
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rise of tcmperatnro in the first half of the year and the fall in the 
latter half are accomi)lished so slowly that the increase or decrease 
of elastic force cannot accumulate, but is lost in expansion or con- 
traction. The annual variation is thus almost entirely a secondary 
effect due to the movement of air both vertically and horizontally. 
When the temperature of tlie air over India changes the air expands 
or contracts, and the hypothetical surfaces of equal pressure widen 
out or come closer together than they were before ; and since the 
annual variation of tom[)crature over the south of India is very small 
in comparison with that which occurs over the northern plain and 
in Central Asia, the vortical range tlirough which these surfaces 
travel in the oourso of a year will bo greater on the Himalaya than 
under the equator. In the cold weather, for example, the planes of 
30, 29, 28, &c. inches arc wider apart vertically over Ceylon than 
in Northern India, while at the end of the hot and in the rainy season 
the 0 }q) 0 site relation obtains. 

If there were no lateral movements of the air the pressure at a 
station on the plains would be nearly constant all the year round, 
while at the hill stations it would bo least in winter and 
greatest in summer, because in the latter season a larger fraction of 
the total atmosphere than usual would be elevated above the place, 
while in the winter less than usual would lie above it. In winter, 
however, the planes of equal pressure in the upper regions of the 
atmosphere over India all slope towards the north, and down this 
slope winds blow, causing an accumulation of air over Northern 
India which renders the total pressure observed on the plains at 
tliat season greater than in summer. As regards mountain stations, 
it depends entirely on the height of the place whether the influx of 
air from the. south will be more or less than sufficient to compensate 
for the contraction and sinking of the atmosphere in winter. At 
all the hill stations in Table VI. above 5,000 feet elevation there 
are indications of a winter minimum of pressure, though this is not 
the lowest minimum except at Leh, the most elevated station of all. 
There the pressure is least in the beginning of February, whereas at 
all the other stations, as on the plains, it is least in June and July. 

During the cold weather winds are usually blowing out from 
Northeni India towards the south along the surface of the ground 
at the same time that other currents are blowing northward in the 
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upper strata ; the apparent direction being modified in either case 
by the rotation of the earth on its axis and by friction against the 
ground surface. On the plain of the Ganges tlio conformation of 
tlio surface makes tlio lower winds have a north-westerly direction. 

As the temperature rises the air over India expands and a larger 
and larger proportion of the total atmosphere is lifted above the level 
of the hill shitions. In consequence of this the barometer at first 
rises at the higher hill stations ; and it simultaneously sinks over the 
plains and the lower hills owing to the outward movement of the air. 
As the season advances more and more air is removed from India by 
file strong day winds which blow in the hot weather as w(j11 as by 
the winds over the Indian watershed that have been already described, 
while but little is restored by the feeble night winds that come from 
the op[)osit(j quarters ; the barometer continues to fall over t\n) plains, 
and the rise observed at the hill stations in spring is soon also chang- 
ed to a fall, except at Lch, where the barometer continues rising 
until May. In the upper half of the atmosphere, that is, above the 
plane of 15 inches pressure, the summer depression of tlie barome- 
ter, which at Leh is feebler than that of winter, probably disappears 
altogether, and the barometer stands highest in the hottest sciison as 
it would do at all elevations if there was no transfer of air from place 
to place by lateral currents or winds. 

When the temperature of Northern India is at its maximum in 
the latter half of June, the planes of equal pressure arc widest apart, 
and they all slope towards the north in the lower half of the atmos- 
phere. Winds consequently blow in from the sea towards the land 
in the lower strata, and there are possibly ui)per currents in the op- 
posite direction, though the existence of such has not yet been estab- 
lished. This relation continues until the autumnal equinox, after 
which the temperature falls rapidly, and the atmosphere contracts 
and sinks so as to reproduce the conditions characteristic of the cold 
weather. The cooling of the air at this season, like the heating of it 
in spring, produces a differential effect on the height of the barome- 
ter at the hill stations, which again have a maxiinmn of pressure in 
November. 

When the effects of the two actions above described — ^the expan- 
sion and contraction of the atmosphere vertically, and the lateral 

30 
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transference of air by winds — ^aro borne in mind, some curious and at 
first sight inexplicable peculiarities of the annual variation of press- 
ure become intelligible. For example, on the plains the barometer 
almost invariably stands higher in December than in January, 
though January is the colder mouth of the two. This anomaly at 
once disappears when we remember that the total pressure of the 
air on the plains, considered statically, is made up of two parts — 
that of the air from the plains up to the hill stations, and that of 
the air lying above the hill stations. Tlie latter part appears from 
the observations of Leh to be greatest in the first fortnights 
of May and November, and least in the corresponding parts of 
February and August ; and if the monthly means for any station 
on the plains or lower hills be subjected to harmonic analysis, the 
annual variation will be found to be very closely represented by two 
harmonic waves — one of annual period, reaching its maximum at the 
time of greatest cold in the beginning of January, and the other of 
six months’ duration nearly coinciding in phase with the pressure 
variation at Leh. The amplitude of the first of these undulations, 
which is as much as six tenths of an inch at some places on the 
plains, rapidly diminishes as we ascend, and passing through n zero 
value at about 10,000 feet elevation, re-appears at Leh in nearly 
the opposite phase, the minimum falling in winter. The amplitmle 
of the half-yearly oscillation increases slightly as we ascend, but it 
appears to vary with distance from the plains in a horizontal direc- 
"iion rather than with height. The observed pressure on the plains, 
being due ti* the superposition of the two waves, is highest in 
December — ^tliat is, between the dates when each wave separately 
attains its maximum. 

The truth of this theory of the annual change of pressure may be 
more clearly seen from Table VlII., where the monthly variations of 
the barometric weights of three successive strata of the lower atmos- 
phere from their annual mean values are compared with the simul- 
taneous variations of temperature. The last double column gives 
the variations for the whole thickness of the atmosphere from the 
plains up to 11,500 feet above sea-level. 



VIII, — Annual variation of pressure and temperature in the lower atmospheric strata over the Himalaya, 
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From the average of the three stations — Koorkec, Chakrata, and Leh. 
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The barometric weight of each stratum and of the whole thick- 
ness — that is, the diflPerence between the observed pressul’os^ at the 
top and bottom — varies inversely with the temperature, and the one 
variation is as nearly as possible proportional to the other. The only 
exception worth noting is tliat in the month of November the stati- 
cal pressure of the stratum between Chakrata and Leh is less tlian 
it should bo according to the temperature figures. This anomaly, 
however, would probably disappear from the means of a longer 
series of observations. 

The annual variation of the wind in Northern India is for the 
most part such as should accompany the pressure variations above 
described, according to the usually received “ convection curremt’^ 
theory j but there is one im])ortant feature of the winds of the plain 
that has not yet been satisfactorily explained — ^namely, the prevalence 
during the hot weather of strong north-westerly winds when the 
distribution of temperature and pressure should, by the theory of 
convection currents, give rise to winds with a southerly element. 
These winds of elastic expansion,” as they have been called by Mr. 
Blanford, actually blow sometimes from places whore the mean press- 
ure is low to others wlvere it is slightly higher. They are the 
strongest winds of the year on the Indian plain ; they blow only in 
the daytime, and since there is no compensating current of any 
appreciable strength at night, th{»y arc probably the chief agency in 
that removal of air from Upper India which causes the groat 
summer depression of the barometer. They are not confined to 
India, but are equally characteristic of Afghanistan ; and Colonel 
Prejevalsky encountered winds perfectly similar in everything except 
temperature in various parts of the Gobi desert and on the Alasluiii 
plateau north-east of Tibcit. On the southern slope of the Himalaya 
these winds arc sometimes met up to elevations of G,000 or 7,000 
feet, and when they blow the air is unusually dry and full of dust. 
At greater elevations, however, they arc either not felt or become 
undistinguisluiblo from the ordinary up currents that blow during 
the day. 



IX. — Mean resultant wind directions at places in the Himalaya. 
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From tho preceding table it is seen that though the chfingc of 
the prevailing wind from north-west to ea^t or south-e^ at tho 
commencement of tho rains is very distinctly marked on tho plains, 
no such change takes place at the hill shitions. Even at the lowest 
of these, Dohra, the resultant wind varies only from, about throe 
points north to tho same distiincc south of west. At all the higher 
stations the prevailing direction in every month is southerly or 
south-westerly, with modifications depending on tho form of the 
ground, — at Naini Tal, for inshince, the winds are generally south- 
easterly. Tho only notable variation of tho wind direction is a 
deflection towards the east at ChakiAta (also at Simla^ Marri, and 
other stations on the north-western Himidaya) at the time when 
the winter snows and rains arc heaviest. Tho cause of this has 
not yet been ascertained. 

Tho wind direction at the hill stations changes so little from 
month to month because tho winter monsoon is of no great vertical 
thickness, while that of the summer months extends to a much 
greater elevation than the highest station at which observations 
have been made. When northerly or north-westerly Avinds are 
blowing on tho plains, tho return current from the south-west is 
felt on tho mountains at all elevations above tho first few thousand 
feet ; and when southerly winds blow over tho plains, the. return 
current, if it exists at all, lies at a very great altitude. The exist- 
ence of this return current from the north during tlie summer 
monsoon may possibly be proved by cloud observations. Dr. 
Scully’s observations on the way back from Yarkand in August, 
1875, tell neither for nor against it, tho resultant of all tho wind 
directions observed at elevations above 14,000 feet being due west. 

In the next table the vertical thickness of each monsoon Current 
on the Himalayan slope has been computed approximately from 
observations made at pairs of hill stations in the north and south of 
India. The northern stations are Rookce and Chakrata, and tho 
southern ones, Colombo and Newara Eliya in Ceylon. To render 
the figures directly comparable, the observed pressures at the hill 
stations have been reduced to tho common elevation of 7,000 feet, 
and those of the lower stations to sea-level, as was done by Mr. 
Blanford in drawing up a similar table in tho Indian Meiewvlogkt^ a 
Vade Mecimj page 175. . 



Summer. Winter. 
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X. — Vertical tUcIme^s of the Mcnuoon Currentfi. 



Mean presmre at 
7,000 feet. 

Mean prcmtie at 
ftea-lnrf. 

Neutral pilane. 



Gradient send- 
' ing w*ind to- 
wartls north. 

■ 

i 

Q 

1 

P 

^il 

"S 

^ _ 

Appro X i m a t e, 
pressure. 

1 



// 

n 


n 

II 


- 

November ... 

23*388 

23*333 

+ *035 

29*904 

30*021 

-•117 

21*45 

5,780 

December ... 

23*387 

23*337 

+ *050 

29*911 

30*078 

-•107 

24*89 

5,200 

January 

23*379 

23*310 

+ •009 

29*915 

30*070 

-*155 

25*39 

4,090 

February ... 

23*389 

23*270 

+ •119 

29*917 

29*991 

-•077 

27*35 

2,050 

June 

23*348 

23*179 

+ *109 

29*850 

29*183 

+ *373 

17*90 

11.130 

July 

23*343 

23*1 (JO 

+ *183 

29*874 

29*508 

+*300 

10*81 

15,930 

August 

23*344 

23*205 

+ *139 

29*879 

29*570 

+ *303 

17*80 

14.370 

September ... 

1 23*3r)9i 23*270 

+ *089 

29*897 

29*084 

+ *213 

18-07 

13,140 


At 7,000 feet elevation the pressure gradient in both seasons is 
such as to send a current from south to north, wliile at sca-levcl it 


is only in the winter season that the wind blows from north to south. 
The neutral piano separating the lower wind current from the sup- 
posed upper return current is nearly 1G,000 feet above the sea in 
the height of the rainy season ; but in the cold weather, cs[)ecially 
in January and Februiiry, the neutral plane is below the level of 
the hill sanitaria. 


The heights in the table represent only the approximate mean 
positions of the neutral plane for the several months. In reality its 
heiglitis constantly fluctuating, and tlius in the winter season it often 
sinks so low Jis to strike the Indian plain below the base of the hills. 
A moist easterly or south-easterly current then blows for several days 
at a time in Upper India, bringing the winter rains, while in Southern 
India the wind may be northerly. Tlie prevailing direction of the 
wind on the plains i»s, however, always northerly in the cold weather, 
in accordance with the mean position of the neutral plane. 

The pressure gradients both at sea-Ievol and at 7,000 feet are much 
greater in summer than in winter. In the latter half of October and 
the beginning of November there is hardly any gradient either way, 
and at that time feeble winds and calms prevail. The velocity of the 
wind being directly proportional to the baric gradient (except perhaps 
in the case of anomalous currents like the “ winds of clastic expansion ” 
which blow down the valley of the Ganges in the hot weather), this 
velocity should be greater in the riuny season than in wdnter. 
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XL — Monthly mean velocity of nnnd in miles per diem, ^ 


station. 


Bwi'kec, 

DaiX’illy, 

Dehm ... 
llanikhet, 

Chakrata, 

Tabic XL shows that on the plains and at Riinikhet (for which 
station more dbaervations are required to get a good average) the 
wind velocity is lea.st in winter, but that at Chakrata it is least in 
the rains. At the hill stations the winds are chiefly of the diurnal 
kind, and arc feeblest wlnni the temperature range is least — that 
is, in the month of August. 

Tlie quantity of water vapour present in the air at any time is a 

■ , , , most important mctooroloffical condition. It 

Humidity and cloud. ‘ i « 

depends on the temperature, the distance from 

the sea or other evaporating surface, and the iliroction of the wind. 
Tliese relations are very distinctly marked on the North Indian plain, 
w here the high temperature range in the yearly period and the semi- 
annual change of the winds combine to render the proportion of 
vapour in the air during July and August nearly three times as great 
as in December and January. A high temperature cannot of course 
increase the quantity of vapour in the air, unless it be in a region 
where vapour is being generated. Accordingly we find in Table XII. 
that the vapour pressure at lloorkee, on the drier part of the plain, 
hardly varies from December to Ajiril, though as soon as the sSa 
winds set in, w^hich they sometimes tlo in the middle of May, the, 
proportion of vapour rapidly increases. At Bareilly, where the 
surrounding country is moister and better wooded than at lloorkee, 
there is a slight increase of vapour in the hot-weather months. 
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Monthly mean tension of aqneous •eaponr at places in the Himalay 
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The tensions in the foregoing table have been oomputed from 
observations of d|^and wet bulb thermoiheterS. The formula used 
for the most part has been Apjohn’s ; but all the figures for Leh and 
MuSootfee, and those for the last four years at the other stations, have 
beefi computed by means of certain tables based on August’s formula. 

* On the^outhern slope of the mountains the annual variation of 
vapour tensian^is similar to that which obtains on the plains, though 
because of the considerable evaporation from the forest-covered 
slopes, and the occasional showers of rain which fall, the increase of 
vapour during the hot weather goes on much more uniformly than on 
plains. At Leh, where hardly any precipitation occurs at any time 
of the year, but in the neighbourhood of which there is some cultivated 
land irrigated from the hill streams, the annual variation of vapour 
'^“tensW is determined almost entirely by the temperature. In the 
valley of Ydrkand the quantity of vapour in the air is similarly 
determined by the temperature and the extent of irrigation. 

In the mountains the mean vapour tension decreases very rapidly 
with the height, on account of the rapid decrease of temperature as 
we ascend. If Dalton’s law, that in a mixture of gases or vapours 
the pressure of each is the same as if it filled the whole space alone, 
were applicable to the atmosphere, as is sometimes supposed even 
yet, then the pressure or tension of vapour observed on the plains 
ought to be reduced one-half on ascending through 29,000 feet; 
but it is found by observation that a vapour pressure equal to half 
that observed on the plains is attained at an elevation of 7,000 or 
8,000 feet. This was pointed out by General Strachey in the Pro- 
ceedings of the Royal Somty for March, 1861, where he has shown 
that the obsenvations of Mr. Welsh in balloon ascents, thos<f8fi^. 
Hooker in Sikkim, and his own observations in Kumaon (moi^of 
which are included in Table XII.), make it perfectly certain that the 
proportion of water vapour which exists at any pyen elevation is 
determined, not by Dalton’s law, but rimplf temperature. 

The vapour raised from the earth’s surface is constantly diffusing 
upwards, and would go on doing so until it attained the Istate of 
equilibrium represented by Dalton’s law; but the temjteratir^ fidls 
so rapidly as the height increases that saturation point reaped and 
the vapour is partially condensed into cloud or rain long b^ore the 
bafemetric equilibrium is attained. ^ , 
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In the tliiriT column of Tabid XITI.Hhe figure^givon in the previous 
table have been com^pared in a manner suggested* by Strachey. Tlie 
tension of vapour ait sea-level under Kiimaon and Garhwal has been 
computed for each month, by multiplying the radan of the observed 
tensions at Roorkce and Bareilly into the ratio between the tension of 
saturated vapour at the sea-level temperature and that of saturated 
vapour at the temperature of the plain ; that is to sayy the temperature 
is supposed to be corrected for elevation above the sea while the degree 
of saturation remains constant. The figures in Table Xll. have then 
been divided by the corresponding tensions at sea-level, and the average 
of the fractions for all the months has been calculated for each elevation.. 
Finally,»from these results the ratio of the tensions at each even thou- 
sand feet above the sea has been found by interpolation. The second 
column of the table gives the results of Sir Joseph Hooker’s observii- 
tions in Sikkim compared with those taken at the meteorological obser- 
vatory of Gwal para near the foot of tlie hills, and the fourth colimin has 
been computed from the observations in General Cunningbam’s Laddk 
and those hiken by Dr, Scully on the way back from Yarkand in 1875. 
The latter have been published in the Indian Meteoroloykal Memoirs^ 
No. V III. Tlie base station for the Kashmir group is liawal Piiidi. Tlie 
figures opposite 7,000 feet in the second and fourth columns are derived 
from the monthly means of the Darjiling and Marri ol >scrvatories. 

XllL — Proportions of vapour tension at various elevations in the 
Ilimdhu/a, 
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The mean of all throe sets of observations , probably represents 
very closely the actual diminution of vapour pressure on ascending 
in the Himdlaya. It decreases with more regularity than either the 
Kumaon or Kashmir series of observations alone, and it agrees very 
closely with the series for Sikkim, where the relative humidity, or 
percentage of saturation, varies much less than in the western 
Himalaya. The last column of the table but one gives a series of 
ratios calculated on the assumption that the degree of humidity is 
the same at all elevations, and that the temperature of the southern 
slope of Ihe Himalaya decreases at the mean rate above found — one 
degree in 361 feet. This series agrees very closely with the average 
of the results given by observation ; though from 2,000 to 10,000 feet 
the calculated ratios are all considerably less than those observed in 
Kumaon. During the hot-weather months the degree of saturation 
on the plains below Kumaon falls exceedingly low, while on the hills, 
as has already been stated, the air remains much moister ; at Delira, 
for example, the vapour pressure in March, April, May, and June is 
greater than at Roorkeo owing to local evaporation. Tims on the 
average of the year the relative humidity of the air in the Kumaon 
hills is considerably greater than over the plain. On the other hand, 
the observed ratios from 14,000 feet upwards are less than those 
given by calculation, because most of the observations at these 
altitudes were made at places lying behind the snowy range. 

In the last column are given the ratios calculated by the log- 
arithmic formula, logp = log P— whore A is expressed in feet. 
Dr. Julius Hann, in an article in the Austrian Meteorological Society’s 
Journal for 1874, page 193, has deduced from all the available obser- 
vations on mountains and in balloons a similar formula in which the 
numerical constant is 6,517 metres, or 21,382 feet. On the assump- 
tion that this formula holds good to some distance beyond the limits 
of observation, wo find that an elevation of 23,000 feet, or about the 
average height of the snowy peaks, the quantity of vapour in the 
air is only one-tenth of the quantity at sea-level. The extreme 
dryness of Tibet and Laddk is thus easily accounted for. 

The logarithmic formula has the advantage of enabling us to 
calculate approximately the total quantity of vapour -in the air 
at any time, by an application of the integral calculus. Using 
the generally received values for the density of water vapour and its 
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co-efficient of expansion with heat, and extending the integration to 
an infinite height above the ground, it is found that tho'^depth of 
water that would be formed by the complete condensation of the 
vapour over a given area is almost exactly three times the height of 
the mercurial column which measures the pressure of the vapour at 
the bottom. In the rainy season for example, when the pressure 
of vapour over the Indian plain is equal to about an inch of 
mercury, the complete precipitation of the vapour would yield only 
three inches of rain, that is, less than the quantity which sometiines 
falls in two or three hours. A continuous downpour amounting to 
fifteen or twenty inches, such as frequently occurs in India, must 
be fed by a powerful indraught of moist air. 

The relative humidity of the air is probably greater at all eleva- 
tions on the Himalayan slope than either on the plains or on the 
Tibetan plateau beyond the Indian watershed ; and it is doubtb'ss 
greater on forest-clad slopes and valleys than on steep and bare 
mountain sides. On a high ridge, too, which intercepts and deflects 
upwards the prevailing south-west winds, thereby cooling them and 
partially condensing their vapour, the degree of saturation is 
greater than on the lower ridges or valleys behind it ; for the air 
in sinking after crossing the high ridge is warmed and rendered 
capable of absorbing more moisture than it has been able to retain 
in crossing the ridge. Thus Naini Tal, independently of the influ- 
ence of the lake, is always much moistcr than Haniklict or the 
notoriously dry and bare station of Almora. The registers of 
the meteorological observatories do not, however, illustrate this 
very well; for at several of them observations have only been 
taken in the daytime, when the relative humidity is below the mean ; 
and the humidities recorded at the old observatory of Niiini Tal arc 
quite untrustworthy and in many cases impossible. At Bareilly, 
Roorkee, Rfinikhet, and Chakrata observations w^ere taken both 
night and day for some years, at the hours of ten and four. If the 
means of the four observations at these hours bo adopted as daily 
means, Chakrata appears to be the most humid of the four stations, and 
Boorkee and RAnikhet the driest, though the difference between 
Chaki^taTand Roorkee or Rdnikhet is less than might bo anticipa- 
ted. The humidities of the other places in Table XIV. have been 
calculated approximately from the monthly means ot teinpcratuie 
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and vapour tension. The figures for Leh in the winter months ar^ 
doubtful ; the psychrometer generally giving unreliable results whea 
the temperature falls much below freezing. 

XIV, — Approximate mean humidities of places in the Himdlaya, 



The relative humidity of the air at all elevations up to 11,500 feet 
is subject to a double annual variation, one maximum occurring at the 
time of greatest cold, and the other in the middle of the rainy season* 
At Leh the summer maximum is very faintly marked, nine-tenths of 
the vapour brought by the south-west monsoon being cut oflP before 
reaching the station, and at Dharmsala, north of the Panjab, the air 
appears to be slightly more humid in winter than in summer. At all the 
other stations the maximum degree of humidity is reached in August. 

In April and November the air is dry, especially in the former 
month, when, during hot winds from the north-west, the percent- 
age of saturation over the plains often falls as low as 5 or 6. In 
the ’hills, at Almora and Ranikhet, the humidity of the air frequently 
sinks to 25 per cent., but is seldom less than 20 per cent. The 
month of November and the beginning of December appear to be 
quite as dry as April at the higher hill stations, where these months 
are rainless, while showers sometimes fall in April ; but on tlie, 
plains, because of the low temperature of November and the mois- 
ture left in the ground by the summer rains, the air is still compa- 
ratively moist. In the cold weather the Sub-Himdlayan stations 
more humid than the hill stations on the average of the twenj^^ 
four hours, probably because the air, which is cooled and has its 
relative humidity increased by radiation during the nighty drains away 
from the hills and collects over the plain. At ibis season the air at the 
hill stations appears to be drier in the mornings than in the evenings. 
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The hnmiSity of the upper regions of the atmosphere, as 
indicated hy clouds, is always greater in the daytime than at nighi 
On the outer slope of the Himdlayan chain the variation is doubtless 
quite as distinctly seen as anywhere else in the world, but it has 
not been recorded in the observatory registers, where only the 
amounts of cloud seen at 10 a.m. and 4 p.m. have been entered. Tlio 
variation is, however, probably very similar to that which occurs 
over the plains, where the sky is most serene about 10 p.m. and 
most cloudy at the hottest time of the day, when the upward con- 
vection currents are strongest. In Table XV. the figines represent 
the means of the 10 A. M. and 4 p. m. observations, and they are 
therefore a little above the true mean for the day. 


XV . — Average proportion of cloudy ^ky in tenth of the expanse. 
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The annual variation of cloud is similar to that of the relative 
humidity of the air near the ground. It has two maxima, in the 
cold weather and the rainy season, and two minima, in April or May 
and in November. April is cloudier than November, probably be- 
cause the upward movement of the air during the day then prevails 
over the downw ard movement at night, w hile in November the preva- 
lent movement is downward. In this way the air in the upper 
strata, is dynamically cooled in the hot-weather months and dyna- 
mically heated in November. The variation of humidity at the hill 
stations is intermediate in character between that observed on the 
plain and the variation in the cloud-bearing strata of the atmosphere. 

■ ‘ No direct observations of the heights of clouds above the ground 
have been made in the Himalaya. The ordinary clouds of the 
rainy season that look like broken cumulus from below are often 
not more than 5,000 or 6,000 feet above sea-level, hill stations 
like Naini T41 and Mussooree being frequently enveloped in them 
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for days. They sometimes even extend down to the level of the 
plains, the whole mass of the mountains up to the snows being then 
shrouded in fog. From the vapour tensions given in Table XIII., 
and the temperature decrements in Table V., it is possible to calculate 
approximately the average height at which a mass of air rising up“ 
from the plain would reach the dew-point and begin to form cloud. 
In January this height is a little over 4,000 feet above the plain, or 
about 5,000 feet above sea-level. In April and May the height above 
the plain is 8,000 feet, and at this time of the year it is rare to find 
clouds resting on the outer ridges of the Himi'ilaya, though great 
banks of them are formed every day along the southern face of the 
snowy range. In the rainy season, that is, between the middle of 
Juno and the end of September, the average height at which 
clouds would commence to bo formed in a rising column of air 
is 3,100 feet above the plain or about 3,900 above sea-level. 
This probably coincides very nearly w ith the zone of greatest 
rainfall on the mountains. In August, when the air is most humid 
and rainfall most frequent, the average lower limit of cloud is 
probably about 3,200 feet above the sea. 

Regarding the upper limit of cloud nothing is known. The 
light feathery ice-cloud called cirrus, seen above the plains of Tibet 
and the passes over the Indian watershed, appears quite as high as 
w'heh view'ed from the Indian plain. It is probably formed at all 
elovafions to which water vapour extends, though what the upper 
limit of vapour is we do not know. If wo assume the cirrus clouds 
over the Tibetan plateau to be twice as high as the plateau itself, 
say 30,000 feet above sea-levcl, the quantity of vapour in the air 
would be only one-twentieth of that observed on the plains of India, 
but it would probably bo quite sufficient to form light clouds. 

The distribution of rain both on the plains and on the mountains 

^ , has already been described in a general way. 

Bam and snow. mi . * ^ ^ 

The plains of Northern India, between the 
mountains and the Jumna river, or a line drawn north-westward from 
Delhi beyond the river, may be divided into roughly parallel zones of 
equal rainfall, that which receives the greatest amount of precipitatidn^ 
lying nearest to the Him&laya. The breadth of each of these zones 
gradually diminishes towards the north-west and widens out in the 
direction of Bengal, because, the prevailing wind of the rainy season 
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being easterly over the plain, the supply of vapour gradually diiui- 
iiislics and the rains become lighter as we pass from oast to west, lii 
Table XVI:, tlte average monthly rainfalls of 15 places on the plains 
near the base of the hills of Kumaon, Garhwal, and Dchra Dun, are 
given. The first group of shitions is at an average distance of 20 to 30 
miles from the base of the hills, and the distance of the other group 
is under 20 miles. In both groups the stations arc arranged iu 
order from east to west. The table might be extended indefinitely 
in both these directions as well as southwards, but little would bo 
gained by doing so, since the distribution of rain above described is 
seen clearly enough from the figures as they stand. 

The average rainfall of* the line of sbitions at a distance exceeding 
twenty miles from the Himalaya is 40*1 inches, and that of the 
stiitions at a distance less than twenty miles is 40*11 inches. In each 
group the total rainfall gradually diminishes in passing from the 
extreme east of Rohilkhand to the neighbourhood of the Ganges, 
where it increases suddenly and again grmlually shades off to the 
westward. The iin^an wind directions for the rainy season at Roor- 
kee, Meerut, and Delhi indicate that there is frequently a sort of 
(‘ddy formed at that season near the upper course* of the Ganges, 
probably by the meeting of the south-east winds of the plain with 
soutli-west winds from the Arabian Sea that have been deflected 
northward by the Aravali hills in Rdj])utAna, and this may be the 
cause of the increased rainfall that is observed. 

On the mountiuns the rainfall varies rapidly with height, and 
its (jiiantity is to a very great extent dependent on the situation 
of the place to the windward or leeward of high ridges and peaks. 
At fairly exposed stations of nearly equal altitudes there is a gradual 
diminution of the annual rainfall on passing from west to east, and 
between the Ganges and Jumna there is a slight increase perfectly 
comparable to that which occurs on the ]»lain in the districts of Bijnor 
and Saharanpur. Thus the annual rainfall of Darjiling is 120 inches, 
that of Naini Tal 91 inches, that of Mussoorce 95 iiudies, and that of 
Chakrata, Simla, and Marri 62, 68, and 58 inches respectively. 

The next tiible gives the average montlily and annual rainfall of 
twenty places on the Himalayan slope, classified into three groups 
according to their positions near the foot of the slope, on the outer 
high ranges or on the inner ranges and valleys. 
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Station. 

Kilpuri 

Haldwani ... 

Hardwar ... 

Mohan 

Bhogpur ... 

Debra ... ... 

Ambiri 

Kalai 

Naini Tal ... 

Mu-ssooree (St. Fidelis’s, 
School). 

Mussooree (Hospital) ... 
Chakrata ... 

Landaur 

Champaivat 

Pithoragarh 

Almora ... 

Ranikhct ... 

Pauri 

Srinagar 

Leh 


•Npa vHHsa -swoxva ma'nvA guy 

'urajrufi u’diao saoNva aaxai 


Intcrjwlated from upper station in some years. 
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The influence of an elevated ridge in diminishing the rainfall 
of the valley behind it is seen on comparing the rainfall of Almora 
with that of Naini Tal, or even by comparing Srinagar with Pauri, 
though both of those lie far in the int(?rior of the mountain system. 
A much greater contrast is observable between Bhogpur, at the foot of 
the mountains overhanging the gorge of the Ganges above Hard war, 
and Dehra, in the Diin, behind the central and highest part of the 
Siwalik chain. Tlic rainfall of Bhogpur, given by the observations 
of two and a' half years is, however, probably too high. 

Tlie variation of rainfall with height can only be roughly determin- 
ed, because every high ridge and peak thus cuts off the supply of vapour 
from the lower ground to the north of it. In Table XVIII. an attempt 
has been made to determine it approximately from the rainfall figures 
in the first two sections of Table XVI 1., together with those of two or 
three places in the hills north of the Faiijab and tlu^ obs(u*vations made 
by General Strachey at Niti in ISID. Tlu^ ratio between the mean 
rainfiill of each hill station and that of th(^ nearest shition or stations 
on the plains, for the same years, is given in tlu^ last column. 
XVIIL — Rainfall of the outer slope of the /fimdlatja compared to 


that of the nehjhbonrimj plain. 


Hills . 


Plains . 




Rainfall ratio. 

Station. 

Height 
in feet. 

Rainfall. 

Nearest station or 
stations. 

Height 
in feet. 

'H 

n 

•a 

W.2 

Kilpnri 

800 

00-1 

Rndni*pnr 

720 

H 

439 

80 

It 

1*37 

Haidwfir 

1,100 

45-7 

Uoorkee 

890 

40*2 

210 

1-14 

Pathankot ... 

i,i(;o 

502 

(lurdHspur 

900 

30*1 

200 

1*07 

Mohan 

1,830 

05*1 

Uoorkee 

890 

39*8 

440 

1*04 

Haldwdni 

1,430 

74-1 

Uu(l;u*|)aT 

720 

43*9 

710 

1*69 

Ambdri 

1,800 

77-« 

Saljai*«npur and Arnbala, 

890 

300 

910 

2-59 

Kdlsi 

2,000 

823 

Ditto 

890 

34*0 

1,110 

2*42 

N6rpur 

2,050 

79-3 

Oimlaspur 

900 

30*1 

1,160 

2*60 

Dehra 

2,230 

74-9 

Roorkee 

890 

41*6 

1,340 

1*80 

Bhogpur 

2,4.50 

1,57*7 

Ditto 

890 

30*0 

1,500 

5*26 

Palampnr ... 

4,000 

118 0 

Ourdsispiir 

900 

28*7 

.3,100 

4*11 

Dliarmsuta ... 

4,490 

123*2 

Ditto . ... 

900 

.33*1 

3,590 

3-72 

Muasoorce (1) 

5,850 

142*2 

Roorkee 

890 

32*0 

4,900 

4-44 

Mussooree (2) 

0,550 

95*2 

Ditto ' 

890 

41*5 

5,000 

2*29 

Naini Tal 

0,800 

909 

Rndnrpur 

720 

' 43*9 

5,880 

2-07 

Simla 

0,9.50 

08*0 

Amb&la 

820 

30*2 

0,*130 

1*90 

Cliakrita 

7,050 

02*2 

ISaharanpur and Arnbala, 

890 

30*4 

6,300 

1*71 

Landaiir 

7,510 

87*1 

Roorkee 

890 

42*5 

6,620 

10,600 

205 

Nfti 

11,400 

6*5 ‘ 

Roorkee and Rud.arpiir, 

800 

46*0‘ 

0-12 


* Rainfell of July, August and September, 1819 ; tlic observations at Niti taken 
by General Strachey, 
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By grouping together the ratios for the i)laees lying hetweeu the 
even thousands of feet, many of the irregularities that appear in 
Table XVIII. are cleared away and the results may he accepted with 
more confidence. The excessive rainfall of Bhogpnr, for example, 
will to some extent counterbalance the defi^ct at DiOira caused l)y tho 
l)osition of the latter station behind the ridge of the Siwaliks. Tlui 
following figures are thus obtained : — 


Height above plain. 

Mean height. 

Rainfal 

01)servcd. 

L IIATIO . 

Calculated. 


Feet. 

Feet. 



Oto 

1,000 

435 

1-68 

1-83 ^ 

1,000 „ 

2,000 

1,200 

3-01 

3-01 

3,000 „ 

4,000 

3,350 

3 01 

3-77 

4,000 „ 

... ‘ 6,000 

4,740 » 

3-48 

31 5 

5,000 „ 

0,000 

6,770 

2-18 

2*30 

6,000 „ 

7,000 

6,370 

1-89 

1-80 

10,000 „ 

... 11,000 

10,060 

0-12 

0 


The ratios in the last column are calculated by means of a 
formula, R = 1 H- 2*12 h — 0*47 4® 0*025 W, given in the 

official lleport on the Hal nf all of the Nm^th- Weateni Prmim'es and 
Ondh, published in 1379. It was originally computed from some- 
what diffenmt dafci, but it represents the observed ratios in the above 
table as closely as can possibly be expected, considering the nature 
of the observations. At elevations gr(\ater than 9,585 feet above the 
plain this formula gives increasing valu(\s for the rainfall, and is 
therefore inapplicable j but from 7,000 feet above the plain upwards 
the rainfall ratio may be apjiroximatcly represenh^l by a logarithmic 
formula, log H=*2*151— 0*287 4, In both formulaj 4 is to bo 
expressed in tliousands of feet. 

The mean rainfall along Roliilkhand and the Doab, at a distance 
of twenty miles from the hills, is about 43 inches, and the mean 
elevation of this line above sea-level is 800 feet. Applying the 
formulas in the preceding paragraph to these data, we find that 

* The obscTvationB for the lower Mussoorce station bcinj? for 
OTily, the figures for the stations irametliately above and below it in lable A Vin. 
have been included in striking' the avcm{>e. 
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the average rainfall on the southern slope of exposed mountain 
ridges in Kuinuon and Garhwal would probably be the follow- 
ing 

At 800 feet alx)ve the sea 43 inches. 


1,000 

»> 


no 


2,000 

»» 

« 

125 

,, 

3,000 

>! 


159 


4,000 

JJ 

»» 

1«4 


ri,()oo 


>♦ 

149 

„ 

(i.OOO 

>» 


122 


7,( K )0 

?> 

» 

88 


8,000 

»» 


52 


9,000 


» 

27 


10,( K )0 



14 

„ 

11, (HH) 

„ 

>1 

7 

•f 

12.000 

„ 


4 



From the bible it appears that the maximum rainfall occurs 
about 4,000 feet above the .s<*a. The (\\act height of the maximum 
zone determined by the formula is 2,948 feet above the plain, or 
about 3,750 above sea-level. This agrees very closely with the mean 
altitude at which a rising column of air reaches its dew-point in the 
rainy season. 

By far the most imporbint if not the only ciiuse of rain in the 
Himalaya is the cooling of the air by expansion as it ascends the 
niouiitiiin slope. It has be<‘n already seen that in the rainy season, 
the direction of the wind at all elevations in the Himalaya up to 
15,000 or 10,000 feet, if not higher still, is from some southerly 
quarhsr. Near the foot of the hills the j)revailing direction is south- 
easterly, but at most of the stations from the level of Debra Ddn 
upwards the wind blows from some point to the west of south ; that is, 
more or less nearly at right angles to the axis of the mountain zone. 
The air in rising to surmount the barrier has its beat rapidly converted 
into the work of expansion, and it commences to precipibite rain when 
the temperature falls to the dew-poi^t. When once condensation 
begins, the rate of decrease of vapour with height will be a measure of 
the quantity condensed or the rainfall. This rate is greatest at the 
lowest elevations ; and thus rain should be heaviest at places on tlie 
outer slope of the mountains where a rising stream of airs usually 
begins to precipitate moisture, as the observations prove to be 
the fact. 
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Tho slight rainfall of places like Alinora and Srinngnr, to tlie 
leeward of a higher mountain mass is caused by the partial <;xhaus- 
tion of the vapour in crossing the inounhiins and by the dyna- 
mical heating of the air as it streams down towards the valley, 
both causes diminishing the tendency to condensation. The rapid 
decrease of rainfall on ascending beyond (>,000 or 7,000 feet is 
due sim])ly to the exhaustion of the vapour, but at all elevations 
the influence of liigh ranges in cutting oft‘ the supply of vapour 
is easily seen. Kegarding tho rainfall of 1849 on tho Tibetan 
table-land, General Strachey says: — “In the country beyond Niti 
no register was kept ; but during a week of rainy weather in 
the middle of August 1*5 inches fell at Ni'ti, w'hile at Sanjar, 
beyond the watershed, where I was then encamj>ed, at lb, 500 
feet, tlie rain never exceeded a very faint driz/de, and could 
hardly have been susceptible of measurement.” At the Leh 
observatory all through the summer the rainfall hardly ever exceeds 
a few drops, and the greatest fall in a month during several years 
was an inch and a half. Sir Joseph Hooker’s experience in 
Sikkim supplies us with facts quite parallel to these. In August, 
1849, he says 2()*8 inches fell at Darjiling, while in the interior, 
at tho same elevation, but in the rear of the first masses of snowy 
mountains only 12*5 inches were measured. Between the 8th 
of September and the end of the month only 1*7 inches fell at 
Home Samdong, about 15,500 feet above the sea, while at Darjiling 
10 inches fell, and other instances of a similar nature might be 
cited. 

The variation of rainfall with season is very distinctly marked in 
India. At all the stiitions in Tables XVI. and XVII., and at almost 
every shition on tho North Indian plain, the driest month of the 
year is November, In the great majority of years no precipitation 
whatever occurs in this month or in the first half of December, 
except perhaps on the higher mountiiins tow'ards the north-west 
where the winter snows usually begin before tho end of November. 
About Christmas a few showers of snow usually fall on the outer 
hills, and at the same time there is a slight precipitation of rain 
over the plains of the Panj^b and the North-Western Provinc<'s. 
These winter snows and rains increase in quantity and infrequency 
on the hillg and in the north-west Panjiib until February or March, 
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but on the plains of the North-Western Provinces and Behar the 
maximum occurs in January. 

The cause of the winter rains and snows liaS already been pointed 
out in describing the anniud changes of the winds. In October and 
about the beginning of November the air over Northern India is as 
near as it ever attains to a condition of statical ociuilibrium. It is 
subject to the diurnal oscillations called the barometric tides and to the 
accompanying mountain winds, but there is little permanent move- 
ment of the air in any direction. During the cold weather, however, 
tlie neutral plane of pressure gradually sinks and the south-west 
upper currents of the atmosphere are then forced to ascend the slope 
of the mountains where they precipitate more or less of the vapour 
they contain. On the lower hills the temperature increases so 
rapidly in March and April that the tend(*ncy to precipifcition, and 
consequently the rainfall, becomes less than in January and February, 
though the upper currents continue to blow from nearly the same 
direction as in winter. Along the southern declivity of the great 
snowy range, however, thunderstorms arc of daily o(‘cuiTonce at this 
time of the year, and above the snow line considerable (juantities of 
snow are frequently precipitated. In Lad&k the heaviest falls of 
snow observed by Captain H. Strachey in 1848-49 occurred in 
April ; but during the three years, 1876-78, there was no precipiti- 
tion at Leh in that month. 

April and May are the months in which hail is most frequently 
noticed in the Himalaya. No regular registers of this phenomenon 
have been kept, but nearly every ye.ar several hailstorms occur in 
the outer hills, and the stones are often of largo size. On the 11th 
of May, 1855, a hailstorm occurred at Naini Tal in which many 
stones of 6, 8, 10 and even 24 ounces were observed to fall, the 
circumference of these varying from 9 to 13 inches. In 1878 there 
was a storm in which large hailstones fell, some of them so heavy that 
they punched holes through the zinc roofs of the houses, while the 
quantity was so great that it lay in shady places, where covered with 
leaves, for nearly a month. 

About the middle of June usually, and sometimes before the 
end of May near the foot of the hills, the hot north-west winds of 
the plains give way to sea winds from the Bay of Bengal. The 
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whole of the lower atmosphere over India is then moving towards 
the Him&laya ; and the upward deflection of the air currents hy 
the mountains causes frequent precipitations of rain in the manner 
already described. The rainy season almost always commences 
sooner on the mountains tlian on the plains, for saturation is reached 
first at high elevations and then propagated downwards hy the 
cooling effect of the falling rain drops and the cutting off of the 
sun’s heat by clouds. At most places in India, and in the inner 
parts of the Himalaya, July is the rainiest month, hut on the outer 
slope of the mountains August is equally cr sometimes even more 
rainy, especially towards the north-west of the chain. 


While the rainy season lasts, the parts of Ladak about Leh, 
and the Tibetan plateau generally, receive perliapi<, on the whole, 
less precipitation than in winter, hecimse the temperature is then so 
much higher than on theindian side of the chain, this high temper- 
ature grMtlY decreasing the relative humidity of any air that nmy 
reach the plateau from the south. It is proKalile also that the high 
anowy peaks, lying above the limit of Uie monsmiu ™ W 
receive less precipitation in summer than m win or. At tli 
of the seusois, however, about the end of September, Ms of snow 
amounting to several feet in thickness sometimes occur on 
iiasses over the Indian watershed. 

Shortly after the autumnal equino.x, about Uie end “f ^ 

The sudden cessation of tlic r.uny ^ 
measure determined by tbe rapid 
sun retreats to tbe south of the eipiator. 
tliat we must attribute tbe somowbat 

tlie recurrence of two or three '"“‘"'’‘j On tbe plains, 

experic„cedi«K«maonaboutthc20thofbe^^ P 

also, it is weU known to the natives of 

falls in tlie mhhatra (lunar mansion) oi 

last week of September or first ^J^Octobo. it J 

heavy. Excessively tieavy ram, 

September, 1880, when dO me les e e.,nnot, however 

at Naini Til and produced a a powerful 

ho thus produced by a simple OSS 0 yf vapour. The 

indraught of moist air to keep up the suppl) 

33 
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heavy rain observed on the plains at “ the break-np of the 
monsoon,” and probably also tliat which foils at tlie same time on 
the outer hills of Kumaon, must be duo chiefly to the minor storms 
of a cyclonic character that are frequently formed near the head 
of the Bay of Bengal at the turn of the season^ and pass inland in a 
north-westerly direction. 
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Economic Mineralogy. 


CONTENTS. 


Milling history. Expcnmcnts in Garhwdl. The Kumaon Iron Works Comiiany. 
Causes of pixiseiit poor returns. Mode of ininin*i; : excavation : removing (he ore : 
crushing the ore : cleaning the ore : drainage. Smelting o]>cration8 ; reKning the 
ore. Division of profits. Improvement needed in appliances : Chili furnace : 
English system. Outturn. Financial results of the settlement of the revenue derived 
from minerals. Gold: Tibetan gold-fields: Tliok Jaliing mines. Silver. Cupper 
mines: Riii mine and its ores ; Sira mines: Gaul and vSor Gurang. Hournonile. 
Copper mines of Gnrh\v41 : Dlmnpur : Dliobri : Tokhri : Chaumattiya mines : Raja’s 
mine : Nota mine: Thala mi lie : Daudamtne: Tilapungla mine : Kharna mine : 
Agar Sera mine. Iron mines : Kumaon iron mines : Giwar mines : Garhwal mines : 
Nagpur: DasauU : Iriyakot. I^cad. Arecnic. Lignite. Graphite. Sulphur. 
Ikirax. Gypsum. Soai>8tone. Asbestos. Siiajft. Limestone. Building stone. 
Hoofing slate. Alum. 


The mineral resources of the Kumaon division early obtained 

, the attention which their traditional value 

Milling history. i , , , , .1 , . 

assumed to be due to them, and it was one 

of the directions to the first Commissioner to procure sjiecimens of 
the ores to be found in Kumaon and transmit them to the mint for 
u.ssay. Specimens of copper ore from the mines in Sira and Gangoli 
were accordingly forwarded to (/alcutta in liSlo, Imt the report was 
not favourable ; for, if the specimens sent were fair samples of the 
ores in genera], it was doubted whether the mines could bo worked 
to advantage,^ Tlic Government w'ere, however, not satisfied with 
this report, and in 1817 deputed Mr. A. Laidlaw as mineralogical 
surveyor to accompany Lieutenant Webb’s party through Kumaon. 
His orders* were to consider the examination of tlie mineral resour- 
ces of the country his primary duty, though at the same time he 

* To Government, dated 26th .Tune, 1816 : from Govcniracnt, dated Llth Jan- 
uai*y, 1816. For further infoiTnation on the mineral resources of Kumaon see 
Moorcraft’s Travels, 1.. 7 ; As. Res., XVllL, 236 ; Kec Geol. Sur., 1871, 19 ; IL, 86 : 
(Lawder) III , 43 ; J. A. S , Ben., VL, 653 ; Glean, in Sc., L, 230. 

Graphite, Glean, in Sc., III., 280 ; J. A. S., Ben.. XXIV., 203 ; N.-W. P. Rec., 
III.,N.S., .371; G. India Rec., XVII., 68. ^ ^ 

Iron ores and works, N.-W P. Rcc., XVITL, 1 ; Roc. G. India, Sup., VIII , 
37 ; XVIL, 1 : XXVI. ; BliAbar iron works, Agra, 1856. 

Copper ores and works, J. A. S., Ben., VlL, 934 (Drummond): v«ll., 471 
(Qlasmrd) : XU., 453, 769 (Lushiiigton) : XIV., 471 (Kcckctidorf) ; As. Kes., 
XVlIL, 239 ; N.-W. P. Rec., III., N. S., 22 ; Glean, in Sc., L, 228. 
lignite. As. Res., XVI., 387. 397. ^ 

’From Government, dated llth July, 1317. Mr. Laidlaw died at ' 

garb in 1836, and I have not been able to procure any of his original upoiis 
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should not feel himself debarred from bestowing attention on any 
other matters deserving of scientific research, so far as such investi- 
gation did not interfere with his more immediate duties. These 
instructions further go on to say: — ^‘You should ascertain the 
existence or otherwise of mineral productions applicable to purposes 
of public use, or available as a source of revenue ; and report on the 
practicability of bringing them to account. The existence of iron 
and copper ores in considerable cpiaiitity has already hem ascertained ; 
but as the working of these metiils might injuriously affect important 
articles of British import, it is not designed that your attention 
should bo occupied in detailing any practical arrangements for that 
purpose; you will not, however, consider yourself debarred from 
prosecuting empiiries into any circnmshinces regarding them which 
may be of sufficient interest to science to nujrit particular notice. 
Ill every part, indeed, of your rc'scarcbes it is the wish of Govern- 
ment that, in the first instance at least, yon should contemplate 
rather the general capabilities of the country which you arc to visit 
than the special means nccessar}’- for bringing them into action in 
any particular district ; though, of course, the facility or difficulty 
with which metallic ores or other useful minerals could be raised 
and brought to market must be a leading point in your observations 
on them. The minuter details of machincr}', mode of working, &c., 
are what it is meant to })ostpon(», as these will be the subject of 
future determination, when the whole result of your survey shall be 
before Government.” 

In 182fi Oa])tain J. 1). Herbert submitted his report on the 
mineralogical survey of the province.^ Tliis was followed by .a 
report* in 1838 by Ouptuin H. Drummond, of the .3rd Light 
Cavalry, on the copper mines at Uki in Gangoli and at Sfra in 
Bdrabisi. Captain Drummond had brought with him from England 
an experienced Cornish miner, Mr. Wilkin, to exiiinine the mines 
already worked, and proposed that, with a view of ascertaining their 
actual value, a cerbiin sum should be advanced by “ Government for 
an experimental opening of such mines as might appear best suited 
to the object in view,” Tliis proposal was accepted ‘ by Government, 
and a sum of Rs. 2,415 (subsequently increased by Rs. 1,000) was 

'To Commissioner, dated lOtb January, lS2fi. *J. A. R., Ren., VTT., 

934 ; and Stat. Knm.. p. 868. • To CouimiBaioiicr, dated 2Gth November, 1838. 
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allotted to carry out the designs furnished by (Jnptaiii Drummond. 
A report' on the experiments then undertaken was rendered by Mr. 
G. T. Lushington, Commissioner of Kumaon, in 1842. 

The j)lace selected for the important purpe)so of de‘t(^rmiTiing tliej 

„ . * . n u aelvantages or othe^rwise of we)rkin(r the 

Experiments in Garhwdl. . » -m 

mines under Eurojiean suporintenelence was 

the Pokhri copper mine in pargana Nagpur in Garlnval. Tlie‘. Avorks 
we're carried on from 1838 to 1841 with a net loss to Goverimient 
of 11s. 7,384. The Commissioner cemsielorexl this com[)letc failure 
to he duo to the poorness and scarcity of the ores feiunel, and imt in 
the least to any Avant of skill or industry on the part of Mr. Wilkin, 
or any injudicious se'lection of the places for experiment. Mr. 
lle'cke'ndorf, a mining engineer, visited these mines again in 1845, 
and in commenting on the d<*ductions to he drawn from Mr. Wilkin’s 
('xp(?riinent, gaAXi it as his opinion that the op(>rations tlnm under- 
taken should not be considered as conclusive against the value of the 
mines.* The experiment should have been confined to driving a 
shaft some thirty or forty fathoms heloAv the old mines, and not to 
(‘ollecting ores Avhich might have been a good addition in smelting 
other ores, but the smelting of Avhich alone could never bo 
profitable. 


Again, there Avere no proper appliances for smelting, the loss 
from which by the native mc'thod adopt'd was very gn*at, and the 
oi’os used, from their nearness to the surface, had already lost much 
of their v'alue by the sIoav metamorphosis of pyrites into sulphate of 
copper. On the Avhole, Mr. Ueckendorf’s o[)inion Avas favourable 
to more extended and expens lA'e operations in the hands of a private 
company. Nothing of importance, however, resulted from this the 
first attempt to obtain some accurate information regarding the 


mineral resources of the Himalaya, (laptain Drummond also com- 
baUnP the conclusions arrived at by Mr. Tjushin^ton as to the mines 
not affording a fair field for investment of capital, and in su})port ot 
his views quoted the testimony of Captain Glasl’urd (.Ex(?eutive En- 
gineer), Captain J. D. Herbert ( Superintendent ot the Mincralogical 


Survey), and the experts Wilkin and Reckendorf, who had actually 
visited and partially worked the mines. He urged that the sums 

» J. A. S., Ben., XII., 461, and Stat. Kum., p. 367. * J. A. S., Ben., XIV., 

471 ; iiTui Slat. Kum., p. 335. * In a pamphlet published in Londou lu 184o, 

and iStat. Kum., p. 393, 
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hitherto expended were barely sufficient to jwiy for the expenses of dis- 
covering and laying open the lode, and were utterly insufficient to 
carry on the experiment in the only w’ay in which it could be made to 
pay. Nothing was undertaken until 1852, when the mines were 
again opened on the same footing, but the result was failure as 
complete as before. No attempt has since been made towards 
placing the copper mines of Garhwal under European superintend- 
ence. In 1872, however, a European leased the mines and con- 
tinued the extraction of the ore according to the native method, 
but was obliged to abandon the process, as he found the cost of the 
metal when manufactured more nearly approached the current rate 
for silver than that obtainable in the market for the best foreign 
copper. The copper mines in Kumaon have never been worked 
under European superintendence, and any remarks that I have to 
make on their value or fisciil history will be found under the notice 
of the mines themselves. 

Connected with the history of mining enterprise in Kumaon 

Kumaon Iron Works special prominence must be given to the 
Company. Kumaon Iron Works Company still in exist- 

ence, and whose origin is no doubt duo to the continued belief, 
in spite of successive failures, in the possibility of turning the 
utilisation of the mineral resources of the province into a profitable 
investment. These had again in the regular cycle of inquiries 
become the subject of much speculation. From a review of the 
information before Government and the results of certain experi- 
ments made in 1856 the Directors of the East India Company 
sent out a Mr. Sowerby and a large staff of mining assistants in 
1857 to carry op the smelting of iron on account of Government in 
the interior.' The fact w'as soon established that iron of an 
excellent quality could be manufactured at rates below the cost of 
iron imported from England, and a number of private individuals 
under^the style of Davies and Co. were permitted to undertake oper- 
ations for the same purpose in other parts of the lower hills. 

» Report on the Government iron works in Kumaon, with plans, specifications, 
and estimates for establishinpr iron works in Kumaon, and remarks on the iron 
deposits of the HimAl^as by W. Sowerby, C.B., printed as No. XXVI. of the Sel, 
Rec., Government of India (Public Works Department), Calcutta, 18B9. These 
papers give a review of the English, Dlverstone, Continental, Belgian and French, 
Rhineland, Black Forest, Bohemian and Styrian Iron Works, and estimates and plans 
for adapting the approved processes of those iron countrira to the Kumaon mines. 
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The avowed object of the Governmont enterprise was to 
induce private companies to work by demonstrating the financial 
and physical possibility of carrying on iron works as a remunerative 
industry in this province. Messrs. Davies proposed to take over 
the tract between the Dhabka and the Bhakra, and their proposals 
were accepted, with an assurance that they might proceed in 
confidence to make their arrangements, as Government would 
grant the lease sought. They therefore took over the Khfir])a Tal 
works in the rains of 1858, and paid their cost price in 181)3. 
This company also erected buildings at Kaladhiingi at a cost of 
R.s. 1,25,000. On the failure of the Government works at Deh- 
chauri Colonel Drummond offered to take them over at a valuation. 
These works were given over to Drummond and Co., who paid the 
capital under agreement into the treasury in 18(11. The forest 
rules were relaxed in favour of both companies, so as to allow them 
entire control over the fuel supplies, and eventually in November, 
1862, both companies were amalgamated under the title of the 
North of India Kumaon Iron Works Company (Limited). Soon 
after the formation of the company instructions were rec(‘ivcd from 
the Secretary of State to construct a tramway to Khurja on the 
East Indian Railway, chiefly, it would appear, to aftbrd an outlet for 
the iron manufactures of Kumaon. The tramway was to be laid 
with cast-iron rails manufactured at Dehchuuri, and the company 
lost no time in making several thousand maunds of pig iron. 
Before the rails were made, hoAvever, the Government announced 
its determination not to undertake this line itself, but to hand its 
(vmstnietion over to the Oudli and Rohilkhand Railway. It was 
essential to the success of the entcTprize that some such outh‘t 
should exist, and the company acconlingly determined to close its 
works for a time and await the opening of the line. 

A license was granted by Goveniment, but, unfortunately for 
the company, not executed till it was too late, and tlie deed of 
Agreement contained briefljr the following clauses : — 1. — That a 
capital of lakhs of rupees should be paid before execution of the 
deed, 2. — That the company should pay lls. 83,585 as the liquidated 
value of the works at Dehchauri, Ramgarh, and Khiirpa Tal, made over 
to them by Government, in four instalments, on or before tlie 1st Sep- 
tember, 1862, 1863, 1864, and 1865, respectively ; and in default of one 
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payment the whole to become immediately <hie. 3. — To pay yearly, 
for the first three years from 6th June, 1861, a rent of Rs. 1,500, 
and thereafter a yearly rent of Rs. 2,500 and a royalty of one 
rupee per ton of cast or wrought iron produced, and eight annas 
per ton of iron ore raised and sold without being smelted ; the said 
royalties not to be paid unless they exceed, and only so far as they 
exceed, the rents of Rs. 1,500 and Rs. 2,500 before named ; 
payments to bo made on the 1st May yearly. 4. — To erect during 
the third, fourth, and 6fth years suihible furnaces with requisite 
appliances for the smelting or blasting of iron (no number men- 
tioned), and during these third, fourth, and fifth years to manufac-. 
ture at least 750 tons of iron per annum on an average, and 
thereafter till the end of the term of 50 years manufacture 2,500 
tons of iron per annum on an average of three years, to be struck 
in May each year. 5. — That the area of the forest at the close of 
every ten years should be covered with at least nine-tenths of such 
timber like trees as stood upon it at the commencement of the 
term, and when less than nine-tenths the company should plant to 
the necessary extent, failing which they should pay for each default 
Rs. 20,000. 6, — Not to transfer their lease without the consent of 
Government. 7. — To keep all roads (not being public ways made 
by Government) used by them in repair, also their works. 8. — At 
the close of their term remove their buildings, &c., first giving 
Government the option of purchasing them at a fair valuation. 
9. — On the failure to pay or manufacture as stipulated. Government 
to enter upon and possess the works. 10. — But if such failure, is 
not due to the neglect of the company, they shall be free from such 
penalty. 

Tlie purchase-money of the Khdrpa Tal works was alone paid 
up, but the forfeiture clause was suspended by the local Govern- 
ment itf 1868. The forest tract was never given over to the company 
in the meaning of the agreement, but its revenue has been sepa- 
rately collected and credited by Government. The license was not 
sent up from Calcutta till June, 1864, by which time the company 
had begun to see that the speculation would not turn out a profitable 
one. In fact the license deed was not prepared for signature until 
after the company had suspended operations, and then it was ruled 
by the Solicitor to Government that it ought not to be signed. The 
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map of the tract to be given over to the company was not completed 
till 1869. So much for the relations of the company to Govern- 
ment, and the delay in dealing with its affairs which has been 
shown throughout. In June, 1861, permission was obtained for 
the company’s manager to draw against their capital. This was 
expended with little result, and in 1864, as above mentioned, the 
company was wound up. This result was in a great measure, no doubt, 
due to the company being unable to raise capital in the market, 
owing to the defect, or rather the want, of title, which appears to be 
ascribable to no fault of their own. Since 1865 correspondence 
has been carried on in reference to the affairs of the company and 
plans have been proposed for its resuscitation. In 1872 the works 
were visited by Mr. Jones of the Roorkee Workshops and valued ; 
ho made them then worth Rs. 1,26,733, with a debt to Government 
of about Rs. 80,000. There can be no doubt that the works can 
hardly be said to have had a fair trial, and the valuable opinion of 
the Commissioner of Kumaon may be quoted to the eficct tliat 
there is every reason to believe that, if carefully supervised and fed 
witli capital, the works should at least turn out as favourable under 
any circumstances as the East Indian Railway. There is no doubt 
that, in the distance, the fuel difficulty exists, but at Dehchauri and 
KAlkdliiiiigi for many years this can scarcely be felt, and under 
penalties to replant, the company may fairly be allowed to liave an 
unlimited supply from the neighbouring forest. At Ramgarh it is 
doubtful whether iron manufacture will pay, as the ore, though of 
the finest quality, lies at a considerable distance from any forests 
of any considerable magnitude, so that until it has been definitively 
settled whether coal does or does not exist in Kumaon the eventual 
absolute success of these Kumaon mines must remain problematical.^ 
The increase of railways in Northern India and the development of 
the resources of this province must sooner or later press these diffi- 
culties into notice, and they will then obtain a final solution. “ Too 
much has been written and too little done” hitherto in this direction. 


In reviewing the causes of the poor returns from the different 
Causes of present poor one that presses itself into notice on 

the most cursory inquiry is the comparative 

, * For the materials for this note I am indebted to the office of the 
missioner of Kumaon and a note drawn up by Sir ITcnry Ramsay, than 
the Company and Kumaon bos no more worm well-wisher. 

34 
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inaecessibility of the principal mines. The copper mines of Sira and 
Gangoli, equally with Pokhri and Dhanpur, are situated on high 
cliffs in the interior. The talcose and calcareous formations in 
which the ores are found occupy the high precipitous mountains 
which build up the outlying spurs of the principal range, and some 
lie within it. This chain itself is metalliferous, as the lead mines at 
Ghirti between Milam and Niti, the copper indications qt Tola and 
elsewhere in the Juh&r country, and the copper and iron mines at 
Polar near Rudrnath combine to show. The absence of coal and the 
increasing cost of wood fuel, with the distance it has to be carried 
when the forests near the mines have been exhausted, materially 
enhances the cost of production, while the difficulties of carriage in 
the tracts where the mines lie are often such as almost to preclude 
the transport of ore for smelting, and the forests in the neighbour- 
hood of most mines only suffice for the most moderate requirements. 
Another difficulty is the want of labourers. The present work- 
men only come to work in the mines from the Jatter end of 
October to the beginning of April, and many of the less pro- 
ductive mines have been abandoned owing to the miner class 
turning to agriculture and to supplying the labour market at 
Rdnikhet and Naini Tdl. This want, however, could be supplied 
from Nep&l were regular wages and constant employment once 
established. Sea-borne copper, though inferior to native copper, is 
from its cheapness preferred, and until capital is invested in opening up 
the larger mines and conducting the whole operations on a sufficiently 
large scale to warrant the permanent investment of capital in 
machinery and proper furnaces, and other appliances for the more 
economical working of the ore, mining enterprise must remain as it 
is— a practical failure in this province. It may be said that these 
extended experiments have already been tried in the case of the 
Kumaon iron works, but this remark wilj scarcely apply, as that is 
another of those unsatisfactory operations which stopped just at the 
point where further progress would have decided the question for or 
against the possibility of making mining speculation a remunerative 
one in Kumaon. I shall new briefly describe the mode of working 
and the financial results of the settlements of the revenue from 
mines from the official re|)i6Hs and papers before describing each 
mine. 
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The mode of working the mines is the same in Garhwal and 
Knmaon, and the Suggestions for its improve- 
Mode of mining. classes of minerals. A 

gallery or passage is cut in the face of the hill with such slight 
declivity outwards as is sufficient to carry off the water. These 
adits have more of the nature of burrows than that of the shafts known 
in European mining. The section is always small, and in those parts 
where the hardness of the rock occasions any difficulty in working the 
passage is scarcely sufficient to admit of a person in a creeping posture. 
In no place will it allow of an erect position. Where necessary, 
frames of timber formed of unsawn branches of trees, rudely and 
even carelessly constructed, are set up to support the roof and sides. 
Accidents are therefore not uncommon, and the frequently falling 
in of the mines is one result of these imperfect protections.^ 

The ore as well as the rock is excavated by a very different 
kind of pickaxe, the handle being made of 
Mode of excavation. ^ piece of wood with a knob at one end, into 

which a piece of hard iron is thrust and sharpened at the point. 
This with a miserable iron hammer, wedge, and crowbar, constitutes 
all the apparatus that tlie native miner lias to depend upon. It is 
plain that with such tools no hard rocks can be penetrated nor can 
the softer ones be worked with much facility, and to this fact may 
be attributed the universal smallness of the passages throughout the 
mines, as tlie native miner can have his passage no larger than the 
rock which encloses the ore and its matrix will admit of. Proper 
pickaxes and steel gads (wedges) should therefore bo substituted 
instead of tlio inefficient tools in use, and when blasting may be 
required the necessary materials should bo provided. The miners 
work during the day, using torches made of dry pine, and clear 
out on an average from ten to twelve maunds of ore. 

The ore is removed f|om the mine by boys, who pick up the 


stuff with their hands and put it into skins. 
Removing the ore. j^^ans of a 

rope and cross handle attached to their neck to the entrance of the 
mine. In most mines the greater part of this work must be done in 
a creeping posture, the string from the skin being fastened aroimd 
4he waist of the dragger. In place of this method wheel-barrows 
Paras. 19, 20, Captain Herbert’s report, already quoted. 
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or sledges on four wheels and shovels shonld be used when the 
passages are enlarged and properly supported with sawn timber. 

The ore or dMn being delivered at the mouth of the mine is 
reduced to a small size either , by the water- 
Crnsbingthe ore. manual labour of women. A 

large stone is placed on the ground on which they lay the ores ; they 
then, either with a stone or a large hammer, and more frequently 
the former, proceed to pulverize the ore and pick out the im- 
purities. In this way a woman may manage one to two maunds 
(82tt) avd.) a day, according to the hardness of the ores. In Corn- 
wall a woman will pulverize from 10 to 15 cwt. per day, according, 
as in the former case, to the nature of the ores. The method 
in practice there is, first, to dispense with the picking ; secondly, 
to have the ores elevated, so as to enable the individual to stand 
while working, and to have a plate of iron about a foot square and 
two inches thick on which the ores are broken with a broad flat 
hammer. The impurities are then finally separated by a peculiar 
mode of dressing the ores with a sieve, by which a boy gets through 
with from one and a half to two tons per day. The ores are 
conveyed to the women, and from them to the boys by a man who 
attends for that purpose. 

The washing of the ore in Kumaon also is performed by women, 
who carry the stulf in baskets from the 
entrance of the mine to a stream, where they 
contrive by dabbling it with their hands to wash off the mud and 
finer particles of the earth. They then proceed to pick out all 
the pieces of ore they can get hold of ; or, in the case of what 
may be submitted to the water in a commuted state, they work 
this against the stream, so as to gather it clean at the head of a 
small pit by handfuls ; but, from the bad construction of the' pits, 
it is with difficulty that this is performed. After picking up any 
larger pieces of ore which may have gone back with the stream, 
they scoop out the refuse with their hands, and then proceed with 
another charge. In Cornwall, one woman provided with a wheel- 
barrow and shovel for the conveying and washing of the ores, and 
a boy with a sieve for dressing them, as formerly mentioned, would 
accomplish a task equal to that of ten women on the system 
described. 


Geaning the ore. 
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The drainage of the mine is managed in a proper manner by 

Drainage ^ whenever any attempt is 

made to go below it, as is the case in most 
if not all of the mines, the water is then raised in wooden buckets, 
lianded from one man to another until they reach the adit into 
which they are emptied. In this manner six, ten, or even more 
men may be employed, whilst only an inferior number can be spared 
for excavating the ores. At the Sira mine, for instance, six men 
were found constantly engaged in lifting up the water, and there 
were only two at the ores : the work done by these six men could 
bo eifectod with a hand-pump by one man ; but in order to keep 
the pump constantly going, two men might be required, and the 
remaining four added to the number of those who are excavating. 


Smelting the ore. 


The furnace of the Dhanauriya or smelter is very simple, and is 
made of common stone and clay faced with 
slabs of quartzose schist, luted with a com- 
It is about long by broad, with an 
ash-pit about six inches square, all of which are built inside a house 
about 12' by 14', of which the roof is composed of planks. (Figs. 
A. B.) The operation of smelting takes about 28^ hours, during 
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’which lime ihe fire is kept up, and after that the facing slabs and 
‘ luting require renewal. The implements used are a crowbar, poker^ 
shoyel, and a pair of buffalo hides, dressed whole, to form the 
bellows, the neck of which forms the nozzle, and the buttock the 
valve for the ingress of air. The hides for making them are 
worth Rs. 12 apiece.^ The furnace being freshly luted, the ash-pit 
is filled with charcoal dust and chaff, and a fire being lit, six 
baskets of iron ore, each containing about thirty sers (the serB9 2ib» 
2oz. avd.), are placed round the fire. The blast is then commenced, 
one bellows being inflated while the other is undergoing depletion. 
In about half an hour the slag commences to flow from the floss* 
hole, which is kept open by a poker. In about two hours more, 
the ore having subsided considerably, two more baskets of ore and 
a corresponding supply of charcoal is given with a now luting 
for the bellows nozzle. In another two hours, this having also 
subsided, the charge is deemed ready. The fire is then raked 
out through the flosshole, and the charge, consisting of a pasty 
mass called phalka or jhaujf is shoved out with a crowbar by the 
smelter. The same operation is repeated until seven blooms 
are obtained, consuming thirty-eight baskets of ore, thirty-one 
of which are converted into the seven blooms, and the remainder, 
comprising the partially roasted ore, become the property of the 
smelter. The charcoal consumed weighs 340 sers, or a little more 
than the seven blooms, which weigh 327 sers, or about one-third 
of the ore expended (930 sers). Each bloom consists of three 
qualities of metal, all in^rmixed with earthy particles. These are 
kept separate, and are broken into small pieces before being sent 
to the hJiatauniya or refiner. 


The furnace of the refiner is smaller than that of the smelter, 

and the implements required are a pincers. 
Refining the ore. u x ai. i i i. 

poker, two or three sledge-hammers, an 

anvil, and bellows. The fire being lit, a mixture of one-sixth of 

first quality, one-sixth of second quality, and the remaining two- 

thirds of third quality, in all about six sers of bloom metal, is 

placed on the hearth opposite the bellows, with the larger pieces 

nearest the fire. The blast having commenced, in a quarter of an 

hour the slag begins to flow, and in another quarter of an hour the 

» Rockett, III., Sel. Rec., N.-W.P., 25. 
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metal (now a porous, pasty mass) is taken out of the fire and 
subjected to the blows of two or more sledge-hammers ; the blows 
being slight at first, to prevent the metal flying into pieces, but 
as it becomes more solid, they are given with the full force of 
tlie workmen. Meanwhile a fresh supply of bloom-metal is placed 
on the hearth, as at first. The h^mered mass, after several 
hammerings, assumes the shape of a small bar, weighing one and 
a quarter ser ; it is thick in the middle and tapering to either 
extremity, and six sers of charcoal have been used in its formation. 
This bar is now fit for the market, and is called by the workmen 
phalaj but by the plains-people pain. The charcoal used by the 
refiner is made from tlie dry trunks of fir trees which have been 
felled for two or more years, while that made use of by the smelter 
is made from small green wood. The refiner class is subdivided 
into another, called Bhadeliya, who, instead of making the iron into 
bars, manufacture it at once into cooking utensils. Nine hundred 
and thirty sers of ore produce 327 sers of bloom-metal, which in its 
turn produce 82 sers of marketable bar-iron, or only 8*8 per cent. 
The bloom operation consumes 340 sers of charcoal and the refining 
process 667 sers, so that for every ser of iron produced 8*2 sers of 
charcoal are consumed. The Swedish furnace only consumes 1*33 
times the weight of the iron produced. 


The > mines are leased for a term of years to contractors for a 


DiTiBion of profits. 


certain sum, and the lessee collects for the 
season from the different classes of workmen 


at the following rates : from each son or miner Rs. 2^ ; from each 
gang of smelters Rs. 4^; from refiners of the Khatauniya class 


Rs. 4^, and from those of the Bhadeliya class Rs. 6. Tlie miner is 
originally sole proprietor of the ore, which he takes to the smelter 
to reduce into blooms, giving him for his trouble one basket of ore 
(30 sers) and one basket of chai*coal (5 sers) for each bloom turned 
out; also for each set of seven blooms 16 sers of grain, and food for 


one man for four days ; and at the end of the season a suit of clothes. 
Sometimes, however, owing to the smelter being largely in debt to 
the miner, he does not receive any charcoal from him. Tlie smelter 
can only work for certain miners, generally five in number, not 
being allowed to work for any other miners ; or, in other words, 
each party of five miners employ one family of smelters exclusively. 
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Each party of smelters must consist of at least five persons, but 
they generally count eight to ton persons. The share of each party 
of refiners is one half of the bloom-metal made over to them to 
refine, no further remuneration being allowed them. Refiners, 
unlike the smelters, are not bound to work for any particular 
person, but may work for any one that chooses to patronize them. 

In the roasting and smelting of the ore Captain Herbert 

ImpioTemeiit needed in recommends a system of reverberatory fur- 
appliances. naces for these two different processes. An 

excellent material is at hand in the indurated talc known as potstone, 

which, though soft, is infusible. The simple blast furnace in use in 

Chili would also be an improvement. It is of a circular shape, 

similar to a lime-kiln, covered with a dome to confine and concen- 

trate the heat. The ore is arranged in it in 

Chill fomace. 

alternate layers with the fuel, which is wood, 
and being lighted it continues burning for a considerable time. 
When required, the heat is urged by a double pair of bellows 
worked by a crank turned by a water-mill. 

The methods of reduction practised in England, where the 
English system. subject is best understood, vary with the ore, 

and even with the establishment. But the 
differences are trifling and only affect the minor details. The two 
great objects to be effected are, first, by a proper calcining heat to 
drive off the volatile ingredients sulphur and arsenic, and to oxidate 
the iron, thereby promoting the fusibility of the ore and consequent 
separation of the metal from the scoria when in fusion; and, 
secondly, by an intense and properly continued fusing heat to effect 
the vitrification of all the impurities which thus form a slag at the 
top and are skimmed off while the metal sinks down in a compara- 
tively pure state. To promote this vitrification of the ingredients 
occasional additions are made to the ore as' the case may seem to 
require, though in general the run of the ores is such Its to require 
little beyond a few slags of an old smelting. The operations of roasting 
and smelting are repeated several times, each smelting being followed 
by a roasting, to expedite which efiect in the case of copper the ore is, 
after each smelting but the last, let into water to be granulated. This 
separation of the metal into such small parts assists the calcining 
power of the furnace, and the work is more speedily effected than.if 
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performed on tJie inas.s. After tlie last smelling comes the process 
of refining or poling, which consists in keeping the cop})er in a 
melted state covered with charcoal, and introducing from time to 
time a wooden polo into the melted mass to produce the evolution 
of gaseous matters. Lead is sometimes used botli in Ilungiiiy and 
England to expedite the previous operations of tlie refinery. The 
oxides of this metal are amongst the most powerful vitrifiers known. 
As such they are effectual in the assay and refinery of the ])recious 
metals, and as such they may ho also used wdth copper. But the 
process requires attention, for if not stopped in time, or if too much 
lead he added, the copper iiself will he oxidiitcd and vitrified. 

The process of manufacturing iron from the ores is different 
from that of copper, inasmuch as none hut the oxides or carhonatod 
oxides of the former metal are ever employed. In the copper ores, 
that is in those which occur in any quantity, the metal is combined 
with sulijliur, which can only he driven off hy rei)eated roastings. 
In the iron ores the metal is united to oxygen and mixed with 
various earthy impurities. In reducing these ores, then, there are 
three distinct points to he attended to : first, the })rovision of a 
substance which shall effectually hike the oxygon from the ore, 
leaving the mefiil mixed only with its eartliy constituents ; second, 
the proportioning the flux used to those earthy ingi edients so as to 
insure a complete vitrification of them and separation from the 
metallic particles ; and third, a sufficient heat to fuse the latter, that 
the separation and reduction may he more complete, Tlie first 
point is attained by using a sufficient quantity of charcoal in the 
reduction of the ores ; the second by adding, as the ore may require 
it, limestone or other flux ; and the third point is only to bo effected 
hy using a powerful blast furnace. 

It is not easy to give the outturn from the mines, the arrange- 
monts are so intricate and tlie returns so 
imperfect. In 1868 about 29 maunds of 
copper were raised from the Kumaon mim's, and in 1869 the same 
mines yielded the same amount, of which 21 maunds were exported. 
The Dhanpur mines in Garhival yielded 10 maunds of copper in 
1869, hut every year since the produce has decreased. In 1868 the 
Kumaon iron mines yiehled about 2,000 maunds of metal, and the 
Garhvval mines about 1,752 maunds, while the returns of 1809 give 

35 
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5,153 mauntls for Kunuion aud 529 niaunds for Garhwal. Besides 
tliis an immense quantity of copper is imported into Knmaon in the 
shape of manufactured ATSsels for culinary purposes: about 2,000 
maunds of iron also are imported from the plains against 155 
maunds exported. No reliance can be placed upon the estimates of 
outturn in recent years, as the mines have been leased for a term of 
years, and the lessees are not inclined to have tlieir aftairs too closely 
examined. 


Previous to the Gorkhali conquest of Garhwal the copper mines 

Financial result, the ^ have yielded lls. 5,000 

settlement of the revenue Gk. a year, or about lis. 3,800 of our 
derived from minerals. on ^ a* *1 /» 

money. Ihe entire mineral revenue of 


Kumaon and Garhwal, including mint dues^ on the coinage of copper 
pice, had fallen in 1812 to Bs. 4,800 Gk., equivalent to Rs. 3,1)00 
British currency.' This was mainly due to the neglect of the 
Gorkhali Government, under wliich the mines had fallen in and 
become choked with rubbish. Their suspicious policy prevented 
them from trusting their own officers, whilst their want of probity 
precluded any private person from venturing to sink the cajiital 
necessary to re-open the mines. In 1815 the Nagpur mines were 
leased for Rs. 10, and in the following ye^ar for Us. 15, and with the 
villages attached to them seldom brought in more than Rs. 1,850 a 
year, whilst those in Kumaon w(<ro leased at Rs. 850 a year. Up 
to the year 182(1 the revenue of the Kumaon mines was included 
in the assessment of pargana Rdmgarh, and that of the Garhwdl 
mines in pargana Dlmnpur, and subsequently was accounted for in 
the returns of the pargana within wdiich they are actually situated. 
Between the years 1815 and 1840 the revenue derived from mines 
averaged as follows : — 



Kiimaom 

OarhwAl. 

Total. 


Rs. 

Kr. 

Rr. 

Copper ... 

... 801 

2,086 

2,887 

Iron ... 

... 1,905 

226 

2,131 


2,706 

2,312 

6,018 


The highest mineral revenue of the province for any one year 
amounted to Rs. 5,417. This return was not altogether due to the 

' These mint dues were collected for a few years under British rule at the 
mines of Dhanpur and Gangoli, and at one>half per cent, yielded a revenue of 
Rs. 300 a year. To Board, dated 6th August, 1821. 
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smelting of ore, and included the land revenue of villages attached 
to tlie iiiiiies for the location and support of labourers. Mr. Beckett 
in his report^ on the setthunent of Garhwal gives the revenue of each 
mine from 1839-40 to 1863-(J4. The revenue every fifth year from 
each class of mine during this period was as follows : — 



Total ... 2,5‘)9 3,l7i 2,920 1,738 3.53 771 25,132 

N u m 1) e r 
of mines 

workeil, 24 25 23 17 11 30 78 

In 18()5 tliore were 24 iron, 9 copper, and 2 lead mines worked 
in Garhwal, and 33 iron, 35 copper, ami 3 lead mines had betm 
ahandoiiod. The h’ad minc.s have since been abandoned, and tlie 
revenue from copper and iron mines in 1878-79 was as follows : — 
Co[)i)cr. lion. Total. 

Rh. a. p. Rs. a. p. Rs. a. p. 

1878 86 8 0 136 12 0 223 4 0 

1879 89 0 0 153 8 0 242 8 0 

There are no statistics of outturn for these years. 

In his Kiimaon settlement re})ort Mr. Beckett gives the revenue 
of each mine from the year 1844-45 to the year 1872-73. The 
revenue every fifth year from each class of mine during this period 
was as follow^s : — 

1848-49. 18.53-54. 

Rs. Rs. 

100 48 

2,274 1,751 

1:otal I 2,374 1,799 


Class of 
mine. 


Copper ,. 
Iron 


1858-50. 

1863-64. 

1868-60. 

1872-73. 

Total 

revomio from 
1848-49 to 
1872-73. 

Rs. 

Ml. 

Rs. 

120 

870 

Rs. 

67 

929 

Rs. 

.50 

1,420 

Rs. 

2,831 • 
46,126 

1,6.32 

990 

996 

1,4.50 

48,957 


‘Allahabad, 1866. 
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The following quotation from the Commissioner’s report in 1874 
gives the opinion of those best acquainted with the subject on the 
future of the mining industry in Kumaon: — “Iron and copper 
abound, but at the present value of labour the mines are worth very 
little. The sons or miners have, as a rule, given up their old trade 
and taken to contracts. The great attraction to miners in former 
times was the cheapness of gniin in the Khetsari valley, where iron 
was most extensively manufactured. This advantage no longer 
exists, for the market at llanikhet has doubled the price of grain, 
and the minors would be no longer content to exchange their labour 
for the small ])rofits on iron. Copper mines are in no greater 
favour. Formerly some villages w’here the miners reside were 
included in the mining leases of Kumaon and Garhwal. These 
villages have been settled with the minors, therefore they are no 
longer scjrvants of the contractor. Tea gardens and other labour 
markets offer much better terms than a contractor, who, at the least 
possible expenditure, tries to make the greatest possible profit. 
These contractors know nothing about the science of mining, and 
they have no money to expend in penetrating beyond the worked- 
out galleries. In fact the mines have collapsed, and without consi- 
derable outlay no reasonable profit can ho expected. Labour is 
expensive, and English copper can he bought .at a chejiper rate in 
the Almora bazar than the local miners can produce it with profit. 
I expect nothing more from native petty contractors than a pittance 
which they can realize by the resident miners working when 
convenient to themselves, wdien they give half of the ore to the 
contractors and keep the other half. No doubt there is abundance 
of copper in Gangoli ; but any mines, copper or iron, that are now 
worked barely produce sufficient for local consumption. Agricul- 
tur.al instruments are made for the people of the surrounding 
country, and a few copper vessels ; but all the mines in the interior 
are in remote places, and too far removed from a good market to bo 
of much value.” 

The gold exported from Kumaon is either obtained from the 
streams within the province, or is brought 
down by the Bhotiya traders from Tibet. 
Although no mine of thi.smehd has been discovered in Uie province, 
there are indications of its existence in Garhwal. The sands of the 
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Alaknanda, Pindar, and Sona furnish a small amount of gold-dust. 
The Ganges also is auriferous as far as Ijiichhman Jhiila, and the 
Ramganga for a short distance below its junction with the Sona. 
The washing is nowhere a profitable occupation, and scarc(‘ly gives 
an average of four annas a day for each workman. The gold 
obtained by washing the sands of rivers paid a small duty during 
the Gorkhali rule, and was leased with the forest duties for a short 
time after the British occupation, but the amount was too trifling to 
render its continuance expedient, and it was accordingly abolished 
by Mr. Traill. Undoubtedly a greater return might be had from 
this source by the use of mercury, as in Australia, for the purpose 
of separating the gold from the sand; for as this is afterwards 
recovered by a simple process of distillation, the expense would be 
very little more than it now is. Captain Herbert found gold in a 
matrix of granite near the Alaknanda. 

The gold imported from Tibet by traders is chiefly taken in 
. exchange for grain or cloth to balance their 

accounts, as rupi'os are taken by them at 
the hill fairs for the same purpose. The principal gold mines in 
Tibet, sdr^haki, arc ten days’ journey beyond the borax fields 
further north and north-east in a district othenvise uniidiabitable, 
namcMl Sdr-harhi/dd. These are farmed or managed by a sdr^pan or 
gold commissioucr on a triennial contract direct from Ijhassa. Tlie 
lessee in 1845 was also Garpan Urku-wa at Gartoh, and paid 
lis. 17,000 per annum for the lease. He had 170 miners at work, 
for whose subsistence he used to send supplies from Pruang. It 
would also appear to be sometimes the custom to sublet * claims’ at 
a tax of a sdrjao or jao of gold, about 7^ mashas, or ten ruiiees.^ 
The gold mines are worked by pits and shafts under ground, where 
the gold is found in its pure native state, and undergoes no other 
process than washing and shifting, and after that reipiircs little or 
no refining. In this state, tied up in little bags called sai'^shu (H. 
pluitang), weighing about 90 grains, it forms the lieavy currency of 
the country. A superstitious belief holds ground that no large 
nugget should be removed, as it belongs to the genii of the i>lace, 
but the Laina of Gnari is said to have one weighing nearly a scr. 

' H. Stiwrhcy, J. A. S. Ren., XVllI. (2), 5 ; J. D. Cunningham, ibid, XIII. ; 
Herbert to ComniiB8ioiier of Kumaou, 1‘JlU January, 1826, 
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Gold IS sold at the same fairs as the borax^ jind is imported to the 
value of about lls, 10 to 12,000 annually. 

The gold in the bags commonly current has usually not more 

than 7'73 specific gravity. Even the picked 
TliokJalang mines. „ . i 

yellow grams have only a specific gravity 

of 11'96, showing that they are alloyed with some other metal. 
The grosser impurities appear to consist of iron more or less 
oxidised. One of Montgomery’s pandits visited the gold mines 
of Thok Jalang in Itohtoh in 18()7,^ and describes it as a great 
excavation from 10 to 200 paces in width and 25 feet in depth, 
access to the bottom being by means of steps and slopes, 
the earth dug out being thrown on either side. Tlie digging 
is carried on with a long-handled kind of spade or an iron 
hoe, the iron for which comes from Ladak. A very small stream 
runs through the gold field, and the bottom is consequently 
a quagmire during the daytime. The diggers dam up the 
water, leaving a sloping channel for an escape. A cloth is then 
spread at the bottom of this channel, and the channel is sup- 
plied by one man with the auriferous earth, and another gives 
water, so that the gold sinks to the bottom and is caught in 
the cloth at the end. Some nuggets weigh up to two pounds. 
The diggers come from the Tsang province round Shigatze or 
Digarcha. There arc numbers of abandoned gold fields in different 
directions about Thok Jalang, and probably a whole series of them 
from Rohtoh to Lhassa. The Sdrpan levies a tax of about half a tola 
(saishu)^ or two-fifths of an ounce, from each digger. There is no 
wood, and water can only bo had from melted ice. A cold wind blows 
at all seasons, and, in consequence, the tents of the diggers are 
pitched in excavations in the ground to protect them from this 
wind. Tlie dried dung of yaks, ponies, and sheep afford fuel. 
The Tibetans cook and cat three times a day, their food consisting 
chiefly of boiled me<at, barley cakes, buttermilk, and tea stowed 
with butter ; they also smoke a great deal. They always sleep with 
their knees close up to the bead and rest on the knees and 
elbows, huddling all the clothing on to their backs. Tlie price of 
gold at Thok Jalang was about to 6 rupees per sawhu, or 30 

rupees per ounce. 

1 Rec.,0. 1., H. D., SS. 
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Silver was brought dow to thm, i)rovine«>H from Tibot 
Silver. formor times. It was imported into 

that country from those surrounding it 
(probably China), and does not seem to bo found in Tibet itself 
in any quantity. It was sent into Tibet in a crude state in 
lumps called do/a or thaka^ of a general value of Rs. KJ;) each. 
Importations from that source have ceased for some time, owing 
possibly to the great and growing influx of silver in the shape 
of rupees from British territory. Fornuudy all borax, salt, &c., 
was bartered for grain, cloth, &c., hut now, while a large amount 
is still disposed of in that way (probably to procure actual 
necessaries), still, whether it proceed from the increase of* tra<lo 
and the portability of coin for hoarding purjioses, or from the 
existence of a greater demand for silver in Tibet, by far the 
largest amount of borax is disposed of here for British money. 
The Bhotiyas, too, state that our coin is largely current in Gartoh 
and the other large towns, and is preferred by the inhabihints 
there to the coinage of other countries. They ask for the Che- 
hxirdddr Rupaya^ or face-printed money.^ The difference in the 
exchange now made up in Government rupees cannot be less 
than eighty thousand to one lakh of rupees per annum. Tliis 
trade in rupees dates from about 1820, when they began to dis- 
place tlie Srinagari and Ladaki rupees. 


The mines of copper in Kumaon and Garhwjil have never been 
of much practical value cither as a source 
Copper mines. supply for local consumption or as 

offering a valuable return to labour and capital. They are still, 
however, deserving of notice, and we shall now describe each in 
succession, commencing with the Gangoli mines in Kumaon. 

The Bai mine in pargana Gangoli is the most important in 
Kumaon. The ore is chiefly pyrites in a 
matrix of indurated and sometimes slaty 
talcose and steatitic schists inclosed in dolomite. In some places 
the one, and in some places the other, forms the roof and sides of 
the mine. The dolomite has a large crystalline grain and great 
tenacity, and forms a perfectly durable work when excavated. Tho 
schists when massive may bo depended on, and can be easily \rorked, 


* Lawder in Rec. Geol. Sur. 
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blit, as a rule, they occur of such inferior consistence, liaving 
much the appearance of re-iuiited debris, that they require support, 
and often occasion much inconvenience and even danger. The ore 
occurs in the schists in numerous strings, having every appearance 
of being leaders, as they arc called, to solid ore, and forming n dis- 
tinct lode. The strike or direction of the strata is nearly W.-N.-W. 
to E.-S.-E., dipping at an angle of about 45° to the N.-N.-E. The 
copper ore is accompanied by iron pyrites which are occasionally 
found in the pentagonal dodecahedron form, but most commonly in 
such irregular and anomalous forms as can with difficulty be 
described. There are a few specimens of grey copper, but the work- 
ing ore is undoubtedly pyrites. On visiting the mine in 1836, 
Captain Drummond found the lode about two feet wide, containing 
a good yellow copper ore, but with a large proportion of its matrix 
talcose, twenty per cent, only being metalliferous. The ore is 
extracted in the usual way by means of drifts slightly inclining 
upwards, to allow for drainage. The adit at Captain Drummond’s 
visit was driven on the course of one of the lodes which continues 
west about 60 feet, when it falls in with another lode that alters its 
direction to 15,° and afterwards to 30° north, inclining nearly 50° to 
the east of north. At that time the adit had penetrated some 348 
feet from the entrance. The ore had been taken away from beneath 
as far as the miners could excavate it, and the hollow had been filled 
up with rubbish. From above, too, the ore was taken away as far 
as it was found productive. The passage varied from two to four 
feet in height and from two to two and a half feet in width, being 
bounded by the hard dolomitic rock which the minors did not 
know how to remove. In 1868-69 these mines fell in and became 
fiooded with w'ater. About a couple of hundred yards to the north, 
and in the same hill, is another similar deposit of copper. This 
used to be laid open to the surface during the rainy season, and was 
then allowed to fall in, so soon as the water employed by the miners 
to carry off the talcose mud from the ore ceased to be plentiful. 
This also has ceased to be worked for some time. 

In 1815 one specimen of fused copper from the Gangoli mine 

^ , and several specimens of the ore in matrix 

Ore assayed. \ 

were sent to the Mint at Calcutta for assay. 
The report showed that the ore was mixed with arsenic and sulphur, 
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and produced 25 per cent, of malleable metal, but tlio specimens wore 
loo small to allow of any exhaustive examination of them.^ In 1826 
Captain Herbert valued the outturn at 35 percent, of the pure ore 
and in 1836 Captain Drummond gave the general result from the 
pyrites in their perfectly pure state as about 30 per cent, of metallic 
copper.* Pyrites, though not a rich ore, is the most iinportiint of 
any, from its abundance and from being generally more to bo 
depended on for continuance than the richer varieties. In England 
more copper is obtained from it than from all the other ores 
together. The Gangoli, Sira, and Sor mines were fai-mcd from 
the conquest until 1828, when they were leased for one year to the 
miners,* and were again farmed at a reduced rent in 1833. In 
1815 they yielded a revenue of Rs. 850, increased to lls. 1,201 in 
1819 and 1820, and to Its. 1,215 in 1821 and 1822, but in 1874 
the whole of the copper mines of Kumaon brought in a revenue 
of only Rs. 30 a year. 

The Sira mines in Patti Barabisi in pargana Sira are situated 
^ , on the northern side of a hill somewhat 

higher than the one at Rai. The ore here 
too consists of copper pyrites, accompanied by iron pyrites in a 
gangue formed of dolomitic and talcose rocks. In 1816, a specimen 
of copper ore from the Sira mine was sent to the Mint at Calcutta 
for assay, with the result that it was found to contain only 24 per ' 
cent, of malleable metal, so that it wiis thought that this mine would 
not repay the working.* Captain Drummond found that nearly 
thirty-throe fathoms from the entrance the adit struck on a copper 
lode on which a level passage was driven that continued westward, 
its course being about 10° south of west, and the dip northerly 
from 45° to 50°. The ore was harder and more mixed with iron 
pyrites than the ore at Rai. At the end of the level a second lode 
yielding a poor ore was met, and beyond it a pit was sunk which 
seemed to have yielded in former times fair returns. 

The Gaul mine in Patti Kharahi and the Sor Gurang are simi- 


larly situated, but the ore produced is in 
Gaul: Sor Gurang. quantities, consisting of grey 

1 To Government, dated 14th June, ISIS. From oo;!' 

January, 1816. * See further Stat. Kum., p. 3'»9 : J. A. h. Ue 

* To Board, dated 2nd January, 1829. * From Governmeut, dated 

Jauuary, 1816. 


36 



282 


himXlayait districts 


copper, copper pyrites, and carbonate of copper. Steatite and lime- 
stone are the neighbouring rocks, the steatite forming the gangne. 
The Sor mine had not been worked up to 1833, although a lease at 
a small rental had been taken out in 1821.^ Captain Herbert notices 
that all these ores are free from the presence of arsenic, which, above 
all other metals, deteriorates the quality of the copper and is most 
difficult to remove. 

In digging the foundation of a house at Hawalbdgh the workmen 
^ came on a vessel containing three crystallized 

specimens of bournonite, the triple sulphuret 
of copper, antimony, and lead, and the only trace hitherto dis- 
covered of its existence in these hills (1826). Copper pyrites 
also exist near Ganai and Pbadiali in Patti Athgdon in pargana 
Gahgoli ; at Bujul and Jlathayatin Patti Bel in a matrix of steatite 
and feldspar ; and at Tarnba kaii in Patti Gangoli in a matrix of tal- 
cose rocks. There are small mines in Patti Giwar, at Chin ka Kdli, 
Beler, Sor, and at Kemakhet, on the east bank of the Ladhiya river 
in Kali Kumaon. 

The copper mines of British Garhwdl are more extensive and 

Cpper mines of GeAwfl. rep«fc*tion than 

those of Kumaon. The principal are situ- 
, ated at Dhanpur and Dhobri in pargana Dewalgarh. These mines 
yielded a considerable outturn in former times, but of late years 
operations have not been so vigorously carried on, owing to the 
intricacy of the workings, and tlie idea prevailing among the miners 
that very little ore remains in the mines. 

The Dhanpur mine is situated on the north side of a high and 
Dhunpnr mine. precipitous range in compact dolomite.^ The 

ores are principally copper pyrites and grey 
or vitreous copper ores, with the red oxide and green carbonate in 
smaller quantities, the latter being scarce. The ores are found in a 
bed about fifty to sixty feet wide, which runs nearly north and south, 
and underlies east about one foot in the fathom. It is divided by a 
bed of potstone or indurated talc, which runs through the copper 
formation longitudinally, conforming to the strata and having a frith 

* To Board, dated 14th February, 1829. * Mr. Wilkin’s report, J. A. B., 

Ben., XII., 464 ; Reckendorf’g report, ibidj XIV,, 471 ; Captain Herbert to Com- 
missioner, 10th January, 1826. 
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or fiiikan on the western side. The seams of ore are sometimes one 
foot in thickness, bu.t seldom more tlnin one inch. In his report on 
Dhaiipnr, in Mr. Traill declared that these mines were inca- 
pable of much improvement, and that the ore produced was not ricli. 
The lease of the mines, including the twenty-two villages attached to 
supply the requisite labour and grow grain for the miners, wtis fixed 
at Rs. 1,850 a year. Up to 1829 there wtus little improvement, as 
the lesi^es were too poor to undertake the cleaning out of the mines, 
and no capitalist would venture to take them.‘ In 1838, tlie best 
seam or vein seen by Mr. Wilkin was not more tlian half an inch 
thick, and in 1841 the best lode worked was about two inches. The 
veins are very close together, and being softer than the matrix, the 
ore used to be first removed, and then the miners burned the rock 
with wood and threw water on it to facilitate removal. The red 
dolomite is of such a consistence as to seldom require props for its 
support, thus enabling the miners to dispense with wooden frame- 
work and to work all the year round, while the situation of the mine 
on the top of a hill admits of adits for drainage. The interior 
consists of a network of chambers from end to end. 

The Dhobri mine is situated on the south side of the Dhanpur 

range in very nearly the same kind of rock 
Dliobri mine. ” _ . , ^ . u . . a • • * 

as the Uhanpur mme, but m this mine most 

of the veins are horizontal, running along the side of the hill. At 
the surface they are very small, containing oxide of iron and green 
stains of copper, and occasionally copper pyrites. The present 
working mine is not extended very far from the outside of the pre- 
cipice or surface, the ores being much the same near the surface as 
at a distance from it When the miners find their passages grow- 
ing long and tedious they begin outside on a new vein. There are 
several old mines west of the Dhobri village ; one of them is very 
extensive, and the ores seem to have been most abundant when tho 
horizontal vein was crossed by perpendicular ores ; but the whole of 
the horizontal vein has been taken away. The most western of these 
veins is said to have been very rich, but it fell in about the time the 
Gorkh&lis entered the province, and has not been opened since. The 
ores of these mines are principally copper pyrites, containing 25 per 
cent, of copper. There is water for machinery about a mile and a 
* To Goremment, dated 14th February, 1829. 



>584 


himXlayan districts 


half below the mine, and wood for all pui’posos near that |)]ace. 
There is another mine on tliis range at Maulgiri, said to be in ih© 
same rock as the Dhobri mine. There are other mines of both 
copper and iron in Dhanpur, but few of them are worked, And they 
are for the most part of little value. The min^/-.wer© leased hi 
1872 to a European, but even then western intelligence and energy 
could not make them a remunerative investment. There is a copper 
mine in Patti Lobha at Agar Sera^ in the face of a precipice on the 
right bank of the Rdmganga river which was leased in 1872 for three 
rupees. The lessee, however, makes little profit, as the shafts have 
been sunk so deep that men are afraid to enter them, and the rock is 
too hard to allow of fresh shafts being driven, unless at great expense. 


The Pokhri mines. 


The Pokhri copper mines early attracted the attention of the 

Government of the country. For many 

years tliey had been worked by the Garhwdl 

RAjas, and subsequently by the GorkMlis. They consist of several 

separate mines ; that known as the Chaumattiya is situated in talc 

which rests on dolomitic limestone. The 
Chaumattiya mine. , , 

lode after crossing the ndge east of the mine 

enters a very compact basin, in which is situated the Duined mine. 

This has not been worked much, owing to tjie softness of the 

talc and the abundance of water, but it is said to have a good 

lode in one part of it. The lode then crosses the hill near Deoth4n, 

a small village above the mine, and is found near Gugli and 

Keswara, where some ores have been extracted, but have never 

proved very profitable in working.* 

The Raja’s mine is situated about 450 yards north of the Chau- 
mattiya mine in common dolomite which 
rests on talcose schist. A shaft of 70 
fathoms was dug by tho early workers meeting an adit which must 
have been driven over 100 fathoms through dead ground. Several 
other adits were driven, and when they fell together, about one 
hundred years ago, there were three places where copper was 
found— the Gaja Chauk, Kuvera Chaufc, and BhartwM Kda, all of 
which have now fallen in. The produce was about 300 sers of ore 
® yielding 25 per cent, of copper. Two-thirds were claimed 
' Dracibed by Benkett in Sel. Keo., N.-W. P., III., N. H., 871. ••For 
deliUso- these mincH^ Mr. Wilkin's rejiortiuj. A. B. Ben., XU., 464, and 
Beokcub lu iiitl, XIV., 471. 


lUja’s mine. 
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hy the R4ja, and the remainder was left to the miners, who had also 
grants of land free of revenue. The experiments of Mr. Wilkin 
already, noticed were confined to these two mines and a new 
mini whick he opened close by. In the new mine the lode was 
voty promising ind yielded good specimens of ores near the siirfaee, 
but at a depth of fifteen fathoms it became poor, and was consequent- 
ly abandoned. During the time the experiment lasted the expen- 
diture on the Chaunmttiya mine amounted to Rs. 2,847, and the 
return in copper to lls. 231, besides about three to four hundred 
rupees wortli of ore. Rs. 347 were expended on the Raja’s mine, 
and the experiment was then abandoned, and the new mine 
cost Rs. 246 before the operations were closed. The entire net 
cost of the undertaking w'hen operations ceased was for labour, in 
working the mines, less sale proceeds of copper, Rs. 2,585, and for 
European superintendence Rs. 4,800, or a tohil of lis. 7,385. These 
mines were then leased to a native contractor for Rs. 500 a year. 

In addition to the three mines mentioned above there are several 
others in the vicinity of Pokhri, some of which were worked by 
the former rulers, and some again have never been opened. Mr. 
Wilkin noticed the principal mines, and described them as follows: — 


The Nota mine is situated about two and a half miles north-west 

. of the Pokhri mines in talc, which rests on 

Nota mine. i i . . i. mi i i i i 

dolomitic lunestone. The lode is a bed ot 

yellow or buff-coloured talc, about four feet wide, dipping north- 
west at 50° ; it rests immediately on the dolomite limestone, and 
has a sulphuric effervescence on the surface. This mine is said to 
have been rich ; it is situated on the western side of an extensive 
basin or valley, on the eastern side of which ores have been turned 
up by the plough, but no mine has been worked. This is an extensive 
field for mining, as the lode may be productive throughout the basin 
or valley. There is wood and water for all purposes near this mine. 

The Thdla mine is situated about a mile north-west of the Nota 
mine, probably on the same lode, in an ex- 
tensive plain or comparatively level surface. 
It was first worked in 1810, and again in 1825, but there being no 
good facility for adits, the water prevented its being worked to any 
considerable depth. The miners who worked it state the ores to bo 


Th&la mine. 
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copper pyrites disseminated in a lode of tWo feet wide, one-fifth of 
which was metalliferous. There is plenty of wood for all purposes 
in the neijjhbourhood of this mine. 

The Danda mine is situated on the hill, about 500 yards above 
the Thala mine, in chlorite slate and talc, 
which on the north-western side comes in 
contact with common dolomite. This mine has been worked to at 
considerable extent, and is said to have yielded Rs. 52,000 profit in 
one year. The ores are of good quality, and found in three or four 
different beds or holes which dip into the hill at an angle of 30®. 
The chlorite slate in which the beds of talc and ores are found is so 
hard as to stand without timber ; it also contains finely disseminated 
copper in small quantity. The lodes run into a fine fall or basin 
westward, in which Mr. Wilkin thought they would be found pro- 
ductive. There is abundance of wood near this mine, but no water 
for machinery nearer than the Thkla mine. 

The Tdlapungla mine is situated about a mile north-east of the 

, . Danda mine in talc, which rests on dolomitio 

T&lapiingla mine. / , , . , , 

limestone. The strata in which the ores are 

found is about six fathoms wide, dipping south-west at various 

angles. The bed is extensive, but the ores are scarce ; however, 

tliis might improve at a distance from the surface. Ores have been 

found in a precipice, east of this mine, near the village of Bangt&l, 

but at present the outcrop is covered with rubbish ; it is in the tal- 

cose formation, and has good facilities for working. 

The Kharna mine is situated in the ravine below Bangtdl, near 
its junction with the Ndgal river in talc ; it 
was discovered by the water of the ravine 
washing away the strata, and leaving a quantity of ores exposed to 
view ; these ores were taken away by the Pokhri miners and the 
mine was worked five or six fathoms under the surface, beyond which 
they were prevented from going by the water. They say that the lode 
at the bottom of the mine for two fathoms in length is one foot wide, of 
solid copper pyrites. Of late years nothing has been done at this mine 
beyond washing among the surface layer, which contains a small 
quantity of copper pyrites. There is plenty of wood in the neighbouD- 
hood of this mine and water for machinery, but no facility for adits. 


Eharua mine. 
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Mr. Beckett has'descrtbed the mode of mining and preparing the 
core of the Agar SerA‘ mine from which the following account has been 
extracted. The gangue consists of white and yellow quartz much 
encrusted with green carbonate of copper, and is so difficult to work 
that not mOire than 40 to 60th. of ore can be excavated by one man 
in a day. The workings are dry and the lode has a dip of about 30® 
below the horizon with a north-westerly direction. The ore is 
pounded and moistened with water and receives an admixture of five 
parts in six of limestone as a flux. The charge, consisting of about 
6lh. of unmixed ore, takes about half an hour to melt and is placed 
from time to time in handfuls on the furnace, and covered with oak 
charcoal which is occasionally moistened with water. When the 
fire falls in after the last supply of ore, the charge is ready to be 
taken out. The door of the furnace is then taken away and the 
remains of the fire being raked out, there appears at the bottom a 
melted mass which, after being stirred about a minute or two to allow 
the heavier particles to settle down, is sprinkled with water to harden 
the surface. Three or four of these charges being taken away, the 
melted copper is found at the bottom in a small mass weighing 
about 2 J ounces, for which twelve pounds of charcoal have been used. 
Thus from every 100 parts of ore about 2^Vl^bs parts of copper are 
procured, having consumed 200 parts of charcoal or, in other words, 
137th. of charcoal are required for the production of a little over 
two pounds of pure copper, which sells at about one rupee a pound. 


The iron ores found in Kumaon all belong to either of two varie- 

, ties, the rhombohedral or the prismatic. The 

Iron mines. „ . . , . i • • • u 

first IS a peroxide of iron conbuning in its 

best defined type 70 per cent, of iron and 30 per cent, of oxygen. 

The workable ore, however, often contains earthy impurities which 


reduce the proportion so low as 50 per cent, of metal. This is the 
common species. A variety of this, known as red haematite, also 
occurs in many places, and frequently contains small grains of 
specular iron ore of a highly splendent lustre. At Rdmgarh it 
passes into the variety known as scaly iron ore, consisting of loosely 
cohering glimmering particles of a steel-grey or iron-black colour, 
strongly soiling and feeling unctuous to the touch. Captain Herbert 


‘ See Sel. Reo., N.-W. P., III., N.S. p. 34, 
Res. XVIII. (1), 227 (Herbert) LTrailland 

851. 


and Glean, in Science, I., 230 ; As. 
Batten, Statistics of Kumaon, Agra, 
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insiders these beds connected with those at Dhaniya Kot on the 
osi. Bo^h^eld very good iron. The prismatic species or hydrated 
peroxide is only known to occur in the Chaiigarkha pargana. 

The foljlowing are the principal iron mines in !^umaon. In Patti 
Kn^n i^ei Rdmgarh pargana, as noted, the 

^ ’ iron is of the species known as scaly, some- 

w^t laminated in structure, slightly micaceous, and influencing the^ 
magnetic needle. The names of the principal mines are the Liisganj/T 
Nathda Kdn, Gulla and Satbiinga mines, the last of lAich has a rich 
haematite* In Patti RAmgarli, also, there are several mines that are,, 
largely worked. For the first 18 years of British il^le these mines 
were leased to the headman of the Agaris at a nominal rent,^ which 
up to 1826 included all the iron mines in Kumami. In 1833 the min- 
ing industry in Rdiugarh received its first check* |a^ the emigration 
of the miners to Khetsari in Pdli, and has never since recovered its 
early importance. In the Chaugarkha pargana, the ore of tho' 
Muniya mine in Patti Lakhanpur is of the prismatic species. It is 
of two varieties, the ochry and compact. The former sometimes 
contains octahedral crystals and magnetic iron ore, and in the 
neighbourhood of the mine on the summit of a small hill there occur 
rolled pieces consisting of grains of quartz and small octahedral crys- 
tals of this mineral cemented together. These pieces are magnets, 
and have each two poles. The ores, too, contain manganese in notable 
proportion, and would consequently afford a very good steel ; 
as it is to the alloy of this metal that the superiority of tlie steel 
manufactured from brown ore is attributed. In Patti Damn there 
are mines at Digarhia and Jhiratoli of the same nature ; in Rangor 
Patti at Jalal and Digarhia ; in Patti Khar&hi at Lob. A specimen 
of iron ore brought from the neighbourhood of Milam, called by the 
natives of Malla Juh4r *huldiinga^' seems a crystalline variety 
of red hematite. It is used there for a red dye, the colour being 
extracted by robbing the stone on a hard surface while wet. 

^"%e mines Patti Giwar in pargana P&li are found at.Ohiteli, 
Giiw min Sirauli, Kheis4ri, Simalkhet, Gudi, Bailgaon, 

Bonigarh, and close by at Mehalchauri and 
Wftirirar The valley in which the iron is produced runs nearly 
ad(F south, and extends from Dw&rahdt on the south to Pandda 
^ ‘ To Government, 84th Dgcember, 1833. 
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Khal on the north. It is formed by the rivers Kotkr and Khetsdr^ 
both flowing into the ILdmganga, the bed of tlie former being about 
nine miles long, and that of the latter six miles. The ores lie on tho 
east side of the valloj and occur along a range of hills about thirteen 
miles in extent. The Simalkhet inine^ is the largest, and has four 
entrances penetrating upwards of 350 feet into the mountain. The 
ores here consist of red haematite of a good quality in a gaiigue of 
blay slate branching in every direction and at all angles. The lodes 
range from 18'’in width and 2^' to 15' in height, the average 
being from 3'to5^by4'to6'. There is no water, and the sur- 
rounding rock jis compact, requiring few su[)ports. 

In Sayalgarh of pargaiia Kotauli there is some iron ore not at 
present worked. At Manglalekh in Talla Rao the ore is much 
esteemed for its qtiality, and is raised in some quantity. At Dehchauri, 
Rjimgarh, and Khurpa Tal the mines are in the hands of the Kumaoii 
Iron Works Company. The Lugthan mine is in Malla Katyiir, and 
there is another in Raraon Patti in pargana Gangoli. The burrows at 
Khairna are now uriworkcd, likewise those atSiinalklui and Uchakot. 

In the Garhwdl district the iron mines in Patti Painkhanda 


„ , exhibit specimens ot granular iron pyrites 

Oarhwttl iron mines, .in,. . « i i 

imbedded in veins of quartz winch occur 

in a dark-greyish talcose schist. They are apparently not very 
rich in ore. In Patti Sili Chandpur tho Rajbiinga mine gives 
a rich haematite which is slightly attracted by tho needle, and is 
still worked. The Khiish mine in the same patti gives a mica- 
ceous ore, scaling off easily and showing minute crystals resemh- 
ling garnets on tho edges of some specimens. Tho adjacent 
beds seem, to bo chloritic schists; this ore affects the. needle. 
In Taili Chandpur magnetic ore is found with haematite, and 
a specimen from Patti Talli Kaliphat resembles specular iron ore. 


Specimens from tho Biikhaiida mine in Patti Bichhla Nag- 
pur are also of a micaceous nature, and 
figpiir mines. contain in parts minute crystals of 

quartz and pyrites, otherwise they much resemble graphite, and 
soil the fingers when touched. They do not influence the com*- 
pass needle. The Jakhtoli mine in the same patti give an ore which 


> III., Sel. Bee., N.-W. P., 23. 

37 
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^ probably a clay ironstone. It is of a light coffee colour and of 
‘ little specific gravity. The Gllct mine close by gives an ore of a 
similar quality. In Malla Nagpur the ore is probably haematite, 
j A vein of iron pyrites runs along the Alaknanda in this patti near the 
'Village of Hath. The people call them ‘ sona ke pathar^^ or gold stone, 
■ and sell them to the pilgrims to Badrinath at high rates. The stones, in 
the form of powder, are used as an orpiment, and the stone itself as a 
flint. A specimen from Nagpur itself is probably a carbonate of iron. 


The Mok mine in Patti Malli Dasauli yields an ore of which 
jDasauli and Bachhan- specimens appear to be magnetic, rich in 
metal, black in colour and crystalline, and 
. laminated in structure. It possesses highly magnetic properties. 
Tlie Charbang mine in the same loCi'dity is of a similar character, 
very rich in iron, and, according to Mr. Lawder, exhibits its polarity 
in the direction of the planes of lamination. The Diingara mine in 
Patti Bachhansydn gives specimens which may possibly be an earthy 
hydrated oxide of iron. Its colour varies from ochry to dusky black, 
streak the same. It is of little specific gravity, the clay seemingly 
predominating. The iron of Bachhansyun, however, has a wide 
reputation for liardncss and toughness. Sledge-hammers (gan) made 
from it have been found to last out tliose of the best English metal. 

The ore of Pipuli mine in Patti Iriya Kot is probably a 
hydrous form of sesqui-oxide of iron, the 
clay largely predominating. The Danda 
"ffoli mine in the same patti seems to give an argillaceous variety 
of brown haematite. Lohba affords a rich haematite, raised in large 
quanfdties. The Chalya mine in Patti Paindn gives a hard and 
brittle CKO possessing the iron-black colour and metallic lustre of 
magnetic but specimens of it failed to affect the compass needle 
in the manner characteristic of that ore. It may possibly on 
amp,lysis be found to contain manganese. 

' The deposits of lead are fairly numerous. The ore is found at 
Tachhfra in pargana Dhanpur mixed with 
a little silver. A large mine also existed 
at Ghirti in the snowy range between Milam and Niti, but this 
has lately been closed by a lailslip. The mines at Balum and 
Ba;iskum on the banks of the Gori river and at Baidli Baghir 


Iriya Kot 


^cad. 
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arc unworkod. Tlie ore is galena, and the matrix is silex, with 
varying proportions of feldspar and calcspar. The Nagpur mine 
is a fair one, but somewhat inaccessible. Near the Gaul mine in 
Patti KharAhi and at Sor Gurang copper mines there are depo- 
sits of lead ore. The former is a galena traversing a silieious 
limestone, but neither are regularly worked. When the villagers 
require lead they burn the rock, and the lead, more or less sul- 
phuretted, trickles from the crevices. A large nodule of lead, the 
size of an eighteen-pound shot, was found in Patti Maundarsyun, 
on the banks of tlie Nayiir river. It consisted of pure galena, but 
though search was made no more could be discovered. In Jaunsar 
there are mines at Maiytir and Borela on the left bank of the Tons 
river and at Aiyar on the right bank. At Maiyiir and Aiyar the 
matrix is clay slate, and at Borela, limestone supposed to be a bctl 
in the clay slate.^ The revenue from these mines is now nominal.. 

Yellow arsenic, knoAvn as hantdl^ is found in the northern parts 
of Kumaon, near Miinsydri. A small portion 
is brought down every year by the Bhotiyas 
for sale at the Bageswar fair in January. 

Indications of lignite appear near Rdnibagh close to Haldwani, 
the Barakheri pass near Bhainauri, and in 
the streams of the sub-IIiinulaya near Najib- 
abad in the Bijnor district. They do not give promise of any 
workable fuel, and, judging from the experience obtiiincd in other 
parts of the hills, it is questionable whether any lignite deposits 
will ever be discovered of such extent and quality as to repay the 
expense of mining them. An analysis of a specimen of the 
Banibdgh lignite gave carbon 60*0, volatile matter 36*4, ash 3*d. 
The percentage of ash, however, contrasts favourably with Bengal 
coal.* Traces of a true peat are found at Blnin Tal. In 1833 
Mr. E, Havenshaw reported* the existence of coal in tlie bed of the 
Bliela river near Ldldhang in Garhwal, where it occurred in thin 
seams varying from one inch to four inches broad. Similar traces 
were discovered in the beds of the Chala and Phika streams, but 
none of any commercial value. The specimens received in Calcutta 
were nearly all of the same character, “strongly impregnated with 


Arsenic. 


* Gleanings in Science, L, 230. 
Ben., 11., 264. 


*As.Rcs.,XVI.,387,307. 


»J A.S. 
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sulphuret of iron which forms their fibres, streaking some of them 
and passes into thick masses of pyrites, decomposing in others. A 
clean lump had a specific gravity of 1*968 in consequence, and the 
residual ash was principally iron oxide.” 

Graphite' (plumbago) crops out at the Kalimatiya hill to the 
north of Alinora and on the spur of Banini 
Devi facing Almora on the Lohiighat road. 
In 1850, specimens were sent to England and subjected to exami- 
nation, when it was found that it could be made serviceable as 
graphite. Excavations were also made by Major Drummond at 
Garjoli near Balti, and Palsiini, about three miles from Balti and the 
same eastward of Almora. The following is the report of Mr. Rose, 
the mineralogist who tested the specimens sent from Almora : — 
“ Graphite is applied to several purposes. When very fine, compact, 
and of a sufficient cohesion, it is cut up for drawing-pencils. When 
the texture is loose, or it is otherwise of inferior quality, it is ground 
down and deprived of foreign substances by washing, as ores of 
metals are prepared for smelting. The powder thus purified is then 
used for various purposes, such as crucibles (being refractory or 
infusible by heat) for burning iron, and reducing the friction of 
machinery. A new method is now adopted for making artificial 
pencils, which are scarcely if at all inferior to those sawn out of the 
finest blocks. The dust of such fine material as your specimens 
Nos, 4, 8, and particularly No. 10, properly prepared, is subjected 
to vast hydraulic pressure (several hundred tons), and thus acquires 
the compactness and solidity necessary for the best purposes. The 
best kinds of graphite may bo known by a pale lead-blue colour, 
high lustre, unctuosity, and inferior specific gravity. The first nine 
specimens will answer for pencils, most of them sufficiently pure 
and compact to be divided for that purpose. All the varieties sent 
may be used, even No. 13, though connected with much matrix, as 
it can be deprived of tliis by grinding and washing. All the 
varieties of this substance must continue in demand and bring 
remunerative prices if the expense of mining and conveyance should 
not be too great.” It is also found in Patti Lohba of Garhwdl on 
the Karnprayag road, and is there used as a dye. 

. * Sec, fiiHlier, Olennings in Science, IIT,, 28f) ; J. A* S., XXIV,, 203 ; In. Bcc. 
(H. D.), XVll, 58 : Kco., N.-W. I’,, Ul., N. 8., 371. 
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Sulphur is found both in Kumaon and Garhwal. In the former 
, district it occurs in the tract called Miin- 

syari, and mechanically mixed with carbomito 
of lime in the beds of the Ramganga and Ganjiya rivers. It is 
also found as green sulphate of iron, and could be obtained in any 
quantity from the iron pyrites of the copper mines. There are also 
some sulphureous springs, as those at Naini Tal, Nargoli, and 
Kathgodam. There are two sulphur springs in Garhwal : the first 
lies close to the snowy range to the north-east of the temple of 
Madh Mahcswar in pargana Nagpur ; the other is on the left bank 
of the Biri river, two miles above its junction with the Alaknanda. 
The water of this last is so very strongly impregnated that its 
existence can bo discovered by the smell long before arriving at the 
spring itself. Neither arc made use of anyway. Sulphur is also found 
in the galleries of the lead mines at Maiyar on the Tons in Jaunsar. 

Borax or tincal, a native saline compound of boracic acid and 
soda. The borax and salt fields of Gnari or 
Hiindes, Iha-lhika or Ihdli-lMkaj lie to the 
north of Bongbwa T}\1, across mouiitaiiis that round the north-east 
side of the valley of the Shajan river, parallel to the Gangri range, 
and in the eastern part of the Zjang of liohtoh (Rudukh) and at the 
Ohapakani lake. The two salts arc obtjiined from difterent spots in 
the same vicinity, and are both worked in the same way by lixivia- 
tion from the earth tiiken from the surface of the ground in which 
the salts are developed by natural efflorescence. These salt fields 
are open to all who choose to adventure their labour in them on 
payment of one-tenth of the produce to the Lhassa Government, who 
have an excise establishment on the spot.^ The borax is collected 
from June to September and sold at the different fairs Gan pa, 
Gartoh, Sibilam, ChAjna, Taklakhar, Dabakhar. It is brought 
down by the Bhotiya traders and purchased by the merchants 
of Rdmnagar, where it is refined. The process is as follows . The 
borax is pounded and placed in shallow tubes, and then covered 
with water to the extent of a few inches ; to this is added a solution 
of about two pounds of lime dissolved in two parts of water, for 
every ten maunds (820 pounds) of borax, and the whole mass is 
well stirred every six hours. Next day it is drained on sieves or 
* StracLcy ; J. A. B. Ben., XVII. (2), 67. 
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cloth, and after this is again dissolved in 2^ times its weight of 
boiling water, and about sixteen pounds of lime added for the 
above quantity. It is then filtered, evaporation takes place, and 
subsequently it is crystallized in funnel-shaped vessels, usually of 
kansa, an alloy of copper and zinc or lead. The loss in weight is 
about 20 per cent. Borax is used in medicine and the arts. Dry 
borax acts on the metallic oxides at a high temperature, melting 
and vitrifying them into beautiful coloured glasses. It is also used 
as a flux for soldering in goldsmith’s work and as a varnish combined 
with shell-lac. Its principal use is, however, in the manufacture of 
coloured glass, enamel, and glazed substances.^ 

Gypsum is found in pargana Chbakh^ta. Perhaps the best bed 
is near the Nibal bridge on the road between 
Gypsum. KalAdhiingi and Naini TM. In 1 850 the late 

Mr. Tregear, of the Bareilly College, made some very good plaster of 
Paris from it, which might be found useful in external plastering, as it 
has the property of expanding on cooling. Gypsum is found in Garh- 
w41, on the banks of the Alaknanda near Panai and Nagrasu. There 
is also a dark-green variety which the people sometimes make 
into saucers and bowls.* Captain P. T, Cautley noticed® the 
occurrence of gypsum at Sansardhara and Salkot near Dehra and 
described its appearance and origin, which was further discussed by 
the Eev. B. Everest, but these papers have now little practical 
value.^ 


Soapstone. 


A white saponaceous stone resembling and used for the same 
purpose as pipeclay is produced in many 
places. In Garhwal various vessels are 
turned from it, which when polished have the appearance of marble. 
They retain liquid, but being extremely brittle are little used. 

Asbestos has lately been discovered in a hill to the north of 
and at a short distance from Ukhimath in 
Garhw^. It is said to be of very good 
quality, but it is too far inland to be profitably worked. The people 
use it medicinally for dressing wounds and burns, and as a wick for 
oil-lamps, but it may yet be turned to a profitable account as 
a packing for steam-joints and the like. 


Asbestos. 


I Ure, I., 381. * As. Res., XVIH. (1), p. 216. » J. A. B. Ben., I., 

289. * Ibidf 450, and Sherwill on Darjiling gypsum, ibidi XXL, 638. 



OF THE NORTH-WESTERN PROVINCES. 


295 


SUajU^ or SaktjU, a native sulphate of alumina, is found both 
, in Kumaon, Nepal and parganas Pjiin- 

' * khanda and Nagpur in Garhwal. It is much 

sought after and used as a dressing for wounds. It occurs in small 
light lumps, colour brownish white, externally anhydrous, internally 
semi-crystalline, fracture slightly fibrous, with a lustre resembling 
asbestos, porous, containing small cavities lined with scarcely percep- 
tible needle-like crystals, adheres a little to the tongue. Taste acidu- 
lous saline, soluble in twice its weight of distilled water, friable. 
Mr. Stevenson’s analysis* gives as its component parts : sulphate of 
alumina, 95 ; peroxide of iron, 3 ; insoluble matter (silex), 1, and 
loss, 1. This analysis would appear to point to a specimen of great- 
er purity than those commonly met with in the bazars which, as 
a rule, have seldom more than 66 per cent, of sulphate of alumina. 
The lumps generally have an admixture of red sand and frequently 
portions of micaceous stone are found embedded in them. Some 
of them have the smooth surfaces of stalactites and are not unlike 
those deposits. All are readily soluble in water, and when touch- 
ed with the tongue give the taste of common alum. Dr. Camp- 
bell has described® the Nepalese trade in Salajit. 

Limestone is found all over the division, both in immense 

, . masses exhibiting various shades of colour 

Limestone. i i i ^ i . 

and structure, and as local tufa deposits. 

There are three distinct ranges of limestone hills in Garhwal : the 

first north of the Alaknanda in Ndgpur, the second running from 

Lohba Patti to the Pindar, and again to the Alaknanda in Patti 

Bachhansyiin, and the third running parallel to the plains and 

south of the NayAr river. There are also small patches of limestone 

scattered throughout the district, but not in such large quantities 

as in the abovementioned ranges. Lime is manufactured at Naini 

Tal, at Jytili in the KharAhi range, half-way between BAgoswar and 

Almora, at Chiteli, north of DwAraliAt, at Simalkha, BaitAlghat, 

and Dhikuli for BAnikhet, and on the new cart-road to Ihimnagar. 

Lime is also made in Borarau, Sor, Sira, DhyAnirao, and CharAl. 

Two kinds of limestone are used in the TarAi district, the one being 

obtained from the quarries at the foot of the Kumaon hills, which 


* Derived from ‘ sUa.* a stone, and ‘jiY, ’ principle or essence, 
Ben., U. 821. » J. A. 8., Ben., II., 482. 


* J. A.S., 
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Building stone. 


give by far the .best kirul of lime ; the other is the tufa deposit 
obtained in the small njilas of the tract itself ; this lathir kind, how- 
ever, is of a very inferior quality. First-class limestone costs at 
the quarries five to oiglit rupees per 100 maunds ; the tax levied 
by the Forest Dt^partment is eight rupees on that amount, and 
cartage may be averaged at half a rupee per mile for 100 maunds. 
Thus the stone is lauded at most points in the district for 30 rupees 
per 100 maunds, and including the expense of burning, a maund 
of lime costs 10 to 12 annas. This lime will bear two or three por- 
tions of pounded brick or swhL Second-class lime ready for use 
now costs 25 rupees, and delivered in Naini Tal, 50-100 rupees 
per 100 maunds ; it will, however, only bear a proportion of one 
part of pounded brick to two parts of lime. 

Good building stone can ho procured in most parts of the 
hills. At Almora fine-grained, evenly-bed- 
ded quartzites and mica-schist form the hill 
itself, and supply material not to bo excelled for durability and 
facility of dressing. Mica-schist seems to form the principal beds 
for some distance to the oast and west of Almora, reaching to Dwii- 
rahat and Masi on the west, Pali, Ranikhot, Slyahi Devi, Dol, and 
towards Kdli Kumaun to the east, and also in the formation of the 
Jagesw«ar and Binsar ranges to the north. At Naini Tal the stones 
used arc limestone and clay schist. At Banikhet a pale-coloured 
gneiss forms both a handsome and a lasting building stone having 
the property of hardening by exposure. Sandstone is abundantly 
found in the lower hills. Gneiss and chlorite-schists are used fre- 
quently as building stones in the district. In the Bhabar split 
boulders are found to answer the purpose of bricks. Tlie Tardi is the 
only portion of the Kumaon division where bricks arc extensively 
used for building purposes. Nine-inch bricks cost about Rs. 750 
per lakh, and the small native bricks Rs. 100. Stone is sometimes 
carted from the foot of the hills for the better kind of work, but 
owing to the great expense is, so far as possible, dispensed with. 

At Chiteli near Dwdrahdt there are roofing-slate quarries, now 
unworked ; also at Dhari in the Bel Patti of 
Gangoli ; in Borarao Patti, Suit Patti, and at 
Naini Tdl. In Lohba of Garhwal the thin dark-blue slate is procur- 
able, but these last appear to be much inferior to the Chiteli quarry. 


Roofing slate. 
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Alum, known as pMtkan^ is fonml in diftVront |)arfs of the pro- 
vince, and in abundance in the aluminous 
shales near Jak village, on the road from 
Naini Tal to Khairna and as an efilorescence on the micaceous schist 
in the bed of the Kosi below Almora. Tlie shales contain minute 
particles of pyrites disseminated throughout their mass, which on 
becoming decomposed promote the formation of alum and the lixivia- 
tion produced by water leaves an encrustation of alum on the rock. A 
dark-coloured talc called exported to the plains and used as a 
tonic and febrifuge in medicine. In the neighbourhood of Kotgaon and 
Giwarsiu near Paori in Garhw^al a bitumen or mineral resin is found. 

Tliero is no doubt but that in both quantity and quality the 
metalliferous d(‘posits in this division are good, but the absence 
of coal and the competition of sea-borne metal have hitherto ren- 
dered mining an unproductive speculation, nor does there seem 
any probability of it athuning any important j)ositi()n among the 
iiulustries of the province. 

REFEBKNCES. 

The following list gives a reference to some of the works and papers 
on the geology and mineralogy of the North-W estern Himalaya : — 

1. Report of the mineralogical survey of tlio llinisiluya nioiiiitains lying 
l)ct\veeTi the rivers Sutlaj and Kali : with a geological map, by Captain J. U. 
Herbert. J. A. S. Ren., XI., 1 , p. x. 

2. On tliG mineral productions of the Himalaya mountains, by the same, 
Trans. A. S., XVllT., i., 230. 

3. .Journal of a tonr from Almora through parts of the province of Knmaon 
and GarhwdI, chiefly in the centre of the hills, by the same, edited by J. IT. Ratten. 
.1. A. S. Ben., XITI., 734. 

4. Some inquiries in the province of Kumaon relative to geology and other 
branches of natural science, by Assistant Surgeon J. McClelland, Calcutta, 18.h). 

o. Geological specimens from Kumaon and Garhwal, by the same. J. A. S. 
Ben., 11., 053. 

0. Notice of some fossil impressions occurring in the trjinsition limestone of 
Knmaon, by the same. Ihid^ VI., 653. 

7. On the geology of part of the Himalaya mountains and Tibet, by Captain 
R. Strachey. J. Geo. Soc., VII. (1851). 

8. Geology of Dchra Ddn, by Dr. Roylc. J. A. S. Ben., T., 90, 219. 

9. Geological sketch of Mussoorce and Landour in the Himalaya, together 
with an abstract of the thermometrical register kept at Landour during tlie year 
1831, by P. H. Fisher. Ihid, I., 193. 

10. Geological observations made on a journey from Mussoorce to Gangotri 
by Rev. B. Everest. Ihid, IV., 090. 


38 



298 


HIM.!lLAYAN districts of the n.-w. provinces. 


11. On the origin of the Kumnon Lakes, by V. Ball. Rec. Oeol. Snr., XI., 2,174. 

^ 12. Note on a trip over the Milam pass, Kumaon, by T. W. If. Hughes, with 

a description of the fossils by Dr. Waagen. lh\dy 1S2, 

13. A Manual of the Geology of India, by II, B. Mcdlicott and W. T. Bland- 
ford, Calcutta, 1879. 

14. Sivatherium gigantcum, a new fossil rumin.ant genus from the valley of 
the Markanda in the Siwalik branch of the Sub-IIimalayan mountnins, by Dr. II. 
Falconerand Captain P. T. Cautlcy. As. Res., XIX., I, and J. A.‘S. Ben., V., 38. V 1, 1 52, 

15. Note on the fossil hip[) 02 ) 0 tamus of the Siw^ik hills, by the same. As.- 

• Res., XIX., 39. 

16. The fossil gh.anal of the Siwalik hills, by the same. Jbid, 32. 

17. The fossil bear of the same, by the same. Ibid, 193. 

i ‘ 18. The fossil ciocodilc of the same, by the same. Ibid, 25. 

^ 19. The fossil tiger of the same, by the same. Jbid, 135. 

. 20. The fossil camel of the srunc, by the Siimc, ibid, 115; and by Lieutenant 

V W. E. Baker. J. A. S. Ben., IV., 094 : IX. 620. 

‘ 21y An additional fossil species of the order quadrumana, by the same. Jbid, 

VI., 354. 

22. Specimens of the hippopot.omus and other fossil gencm in the Diidupur 
collection by H. M. Durand, As. Res., XiX., 54, and selected spoeimciis of the Sub- 
Hiinalayau fossils in the Dtwlnpur collection, by Lieutenant W. E, Ihiker. J. A. S, 
Ben., IV. 565, and Durand, V., 291, 486, 061, 739. 

23. Discovery of fossils i!j the .Siwdliks, by Captain Cautley. Jbid, TIL, 592. 

24. Fossil elephant 8 tooth from the same, by Lieutenant Baker. Jbid, 038. 

25. The fossil elk of the Himalaya, by the same Jbid, IV., 506. 

20. Synopsis of fo.ssil genera and sixjcics in the collection of Dr. Falconer 
and Csiptaiii Cautley. Jbid, IV., 706, 

27. Collections of fossils presented by Colonel Colvin. Jbid, V., .58, 179, 

28. Note on the tcctli of the mastodon, by (^apt.ain Cautley, Jbid, 294, 768. 

29. Fossil reiruiiiis of the smaller carnivora from the Sub-IIimdl.aya, by 
Lieutenants Baker and Durantl. Jbid, 585. 

30. Notice of the skull (fragment) of a gigantic fossil batrachiaii from the 
Nahan field, by Dr. T. Cantor. Jbid, VI., 538, 

31. Note oil the occurrence of fossil bones in the Siwiilik range eastward of 
Hai-dwdr, by Dr, H. Falconer. Ibid, VI., 233. 

32. Note on a fossil ruminant species allied to Giiuflidai in the Sewdlik hills, 
by Captain P. T. Cautley. Ibid, VII., 658, 

33. Note relating to Siwalik fauna, by H. B. Mcdlicott. Ibid, XXXIV .. ii., 63, 

34. A sketch of the history of the fossil vertebrata of India, by R. Lyddcker. 
Ibid, XLIX,, ii.j 8, 

35. Fauna antiqua Sivalensis, by Falconer and Cautley. London, 1 846-49-66. 

36. Palueontological Memoirs and notes of H. Falconer, by C. Murchison. 
London, 1868. 

37. Paloeontologia Indica, published by the Geological Survey, Calcutta. 

38. Memoirs of the Geological Survey of India, by the same. 

39. Records of the Geological Survey of India, by the same. 



CHArTEH VII. 
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CONTENTS. 

A list of of Garhwal. Jaunsar-J^Awar and tlic Dehra Oi'm, by Dr. Kin<^ 

Tract to wliicli the list refers. The Siwaliks. Sub-Siwalik tract. Dehra Di'in. 

Himalayan tract. Characteristic vepretation from the plains to Mnssoorcc. From 

Mussoorcc northwards. A list of the /am of Kiimaon, and the Kuniaoii lihabar, by 
Dr. Watson. 

LisT^ OF THE Plants of GahhwXl, JattnsXr-BXwar and 
THE Dehra Di5n. 

The tract of country of which the vegetation is to Ik? considered 
in tlie following pages presents very varied conditions in respect of 
physical configuration, soil, and cliniate. Its boundaries are — on 
the west the river Tons, a tributary of tlie Juiuiia, and on the east 

Tract to which this list Blmgirathi branch of tlu? Ganges; on the 

north the snowy rangt? of the Himalaya, 
and on the south the Siwalik range. 

The Siwaliks run parallel to tlie Himalaya, and are separated 
from the latter by the Delira Diin, a flat valley having an elevation 
of from 1,800 to 2,250 feet above the level 
of the sea. The higliest peaks of the Siwaliks 
do not rise much above 3,000 feet, and the majority are much 
lower, hut their outline against the sky is jagged and picturesque in 
the c.xtreme, and the part of them with whicii we have to d(?al is 
about seven miles wide. Their southern slopes are ploughed by the 
force of the south-western monsoon into numerous deep narrow val- 
leys, and the steeply scarped clifts have a singularly hold beauty, to- 
tally different from anything to be seen in the outer parts of the Hima- 
laya behind them. On their northern aspect, the Siwaliks slope gently 
into the valley of tlio Diin, and the scenery, though beautiful, is 
tamer than on the southern side. The rainfall on the range during the 
south-west monsoon is about 60 inches, but from the porous character 

' This list has been kindly prepared by Mr. G. Kinpr, M.B., F. L. S , Director ot 
the Royal Botanical Gardens, Calcutta, for this work. 
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of the soil and the steepness of the slopes, water drains off with extra- 
ordinary rapidity. The drainage passes away by innumerable 
channels, which, except for a few days in the year, arc wide wastes 
of dry gravel and boulders. After each heavy shower these sud- 
denly become filled with rushing torrents, 'which subside as speedily 
as they rose. Except during the rainy season, the range is very 
dry, and water is so scfirce as to make it almost uninhabitable. 

’ Where the Siwaliks merge into the plains on the southern side, 
there are tracts of forest and grass equivalent to those covering the 
Bliabar and Tanii of the Hiindlaya in the 

Uub-Siwilik tract. j- x • i l xi, • q- mm 

districts where there is no ISiwalik range. 

The vegetation of the sub-Siwalik belts is to a great extent but a 

reproduction Jin miniature of that of the latter. The flora of the 

soutliern face of the Siwaliks comprises many plants of the plains, 

' with the addition of such species as Ilyperimm cemuitm and Cochlos- 

pei*mim Gossypinm. Perhaps the most striking tree found in the 

Siwaliks is the long-leaved pine (Finns Imyifolia), a Himdlayan 

species, for which the Siwaliks form an outlying station. A largo 

proportion of the arboreal vegetation of the Siwaliks consists of 

species which occur both on the lower slopes of the Himalaya and 

on tlie hilly districts of central and southern India, thus affording a 

good illustration of the width of distribution of Indian plants. As 

examples may be mentioned Bomhax malahariaimj Buclianania lati~ 

folia, Spondias manyifera, Boswellia sermta, Garuga pinnata, Spatho- 

loibus Roxlmrghii, Alhlzzm stipulata, Anogeissus latifolia, Ulmus 

integrifolm, and others. Epiphytal orchids arc absent, and ferns 

are but few in the Siwaliks. One labiate plant (Eremostachys 

superba) is confined to one or two spots in the Siwdliks, and is one 

of the best examples known to mo in India of a truly local plant. 

Sal (Shorea rohnsta) of very stunted growth is abundant in the 

southern sub-Siwalik tract and on both sides of the range, as also 

over the whole of the Diin. This tree is here near iis western limit; 

a little way to the west of the Jumna it disappears altogether. 

The Dehra Diin is a channing valley. The Siw/iliks on the 
south shut it in from the plains, and, until recently, not only most 
_ , effectually protected it from the hot winds 

in summer, but gave it a higher winter tem- 
perature than the plains outside. The extensive and ruthless 
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clearances of the Siwalik forest of recent years arc, however, l)elieve(l 
(and apparently with good reason) to have caused an increase of 
the summer temperature of the Diin. The soil of the Diin consists 
chiefly of sandstone debris washed down from the Himalaya. The 
drainage is excellent, especially near the base of the Himalaya 
M'herc the larger debris has been deposited, and the water level is 
everywhere far below the surface. The drainage water • passes off 
by the Asan into the river Jumna, and by the Son and Siiswa into 
the Ganges. The watershed of these streams runs across the valley 
in the lino of the station of Dehra. The rainfall is about 80 inches, 
but, although only a small proportion of this tohil falls during any 
other than the rainy season, vegetation is kept wonderfully gn?en 
during the whole year by the moisture prevalent in the atmos[)here. 
Formerly the greater part of the Diin was covered by forest, of 
which the prevailing tree was «d/, but of late years much of the 
forest has disappeared. A certain proportion of the cleared land 
has been devoted to village and some to tea cultivation, but nuudi 
of it has been invaded by tall, coarse grasses useless alike to man 
and beast. Like the Siwaliks, the Diin is ravaged every hot season 
by fires from which the arboreal vegetation suffers to a degree 
which can only be appreciated by one who has lived in the forest. 
Unless these fires arc checked with a high hand, the utter diJstruc- 
tion of all forest vegetation in the Diin is but a (piestion of time. 
The flora of the Dun presents an interesting mixture of species com- 
mon on the plains outside, and of plants from the lo\ver hills. No- 
table amongst the latter are the pretty little Gentmna pedkellata, 
and in the rains, here and there, Flati/demina vioJmde^; vvdiilst 
amongst shrubs and climbing plants Lespedeza, Indigofeva pidcheUa, 
Jasminiim pubescens, and Cmnhretwn decandruin are ptrhajis tic 
most noteworthy. The dense canebrakes of the Tarai and Bhaair 
of the trans-Gangetic sub-Hinmlayan tract are represented m tlio 
Diin by a few patches of a single species ( Calamus Ro!/leanus),md 
tliis is not found westward of the Nalapaiii swamp, thiee mi es loi 
the station of Dehra. Epiphytal Sdtaminew are unknown in t le 
a few orchids, however, occur, the most prominent among wiic 
Aerides affine and odm'atum^ Saccolahium Gharivalicuin, an ^ 

iridifolm. Feperamia rejkm is found here and theie on trees ‘ 
spots, and there are some epiphytal ferns, such as Folf/pot mm 
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The romainiler of the region under review consists of a largo 
irregularly shaped tract of the Himalaya proper, narrowed at its 

„ southern limit, but expanding towards the 

Himilayan tract. | i • i -i • i i 

snowy range, part oi winch it includes. 

The physical features of this area are so varied that it would be out 
of place to atteini^t to describe them here. It must suffice to remind 
the reader that, while the lower and outer ranges have a climate not 
very different from that of the plains of India, the higher peaks, 
rising as they do to 18,000 feet above the sea-level, are covered 
with ])erpetual snow. As regards vegetation, the tract may be 
divided into three zones : the mh-tropical covering the slopes of the 
lower and outer bills, and following the courses of the deep hot val- 
leys far into the interior of the range ; the temperate covering the 
middle elevations ; and the areik confined to the greater heights and 
bounded on the north by the snow line itself. The transition between 
these zones is gradual. In consequence mainly of its greater dista nce 
from the sea, the rainfall of the western Himalaya is much less than 
that of tlio eastern part of the chain. But not only do(5S the climato 
steadily increase in dryness from oast to west, but the rainfall on 
tlie outer ranges is much heavier than in the interior. At Miissooroo, 
for example, it amounts to about 80 inches, while at Harsil, in the 
northern end of the Bh&girathi valley, the r.iiny season is repre^- 
sented by a short period of misty weather, and actual showers aro 
but rare. The intervening country has a rainfall graduated be- 
tween these two extremes. 

In ascending the Himalaya from the Dun to Mussoorce, new 

siiccies meet the eye step by step. Among 
ChnractcHstic veffcta- / i , 

tion fwai the plains to trees, Banliinm rehim^ Ji.7iffelliardtia Cote- 

Mussooree. hrookiana, llhododendron arhoreim, and the 

Oaks^are the most striking new forms. Pinns lon^ifolia, already 
met with on the Siwaliks, becomes abundant. Berberries, various 
Bcehmeriae and other Urticaceoiy llamihotiiay Leptodeimis, various 
species of Vibumumy Clematis and Rosa at first mingle witli, and 
finally replace, the sub-arboreal woody vegetation of the base of the 
hills. During the rains the change in vegetation, as one ascends, is 
even more striking. On steep banks and fjiccs of rock by the road- 
side the eye is delighted by such charming species as Chirita hi/olia, 
Dklymocarpus armnaticue and macropht/llnsy Platystemma violoides, 
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Selaginella Jacqneniontn, Amiromce aormentosa and indsa, Frafforia 
indicay Sa^fraga ligulata, Argostmma sarmentomm, and Begonia 
picta. Ferns too abound both on the ground and on tro(‘s. A few 
epiphytal orchids, the Pepei^omui already in(?ntion(Ml, and Remmalia 
vivipara are found on the trees. But the epiphytal v(^g(‘tation hero 
is but poor and scanty when compared with that of the eastern 
Himdlaya, thus illustrating in tlio most forcible way the comparative 
dryness of the atmosphere throughout the year. On those lower 
slopes a dwarf palm (Phcenie acaulis) and a pretty little bamboo 
called ringdl (Arundimiia falcata) are not unfrequent; a larger 
species of bamboo (Dendrocalamus stnetus)^ which occurs in plenty, 
is common also in the Dun and Siwaliks. 

At the level of Mussooreo temperate forms begin to appear and 
the botanist revels in plants belonging to such familiar European 
gcniem as Ummmuhisij Thaltdrum, Anemone^ Geranium^ Potentilla^ 
JiuhnSj Pumex, Pedimlmis^ and Ilahenaria. Umbelliferous plants 
and Polggonaceo} are common, and terrestrial orchids of northern 
From Mussoorcc north- not unfrequont during the mins. 

As the higher elevations are ap[)roaehed, the 
vegetation assumes the chanicteristic Ali)ine type, Aslragtdiy 
Corgdalis of different species, numerous Cargophgllem^ Saxifrages, 
Sedumsj Primroses, Gentians and Carkes abound, and in the carpet 
of rich green grass are here and there studded the magnificent 
Aconites, Meconopm and Pwonia emodL Prominent amongst the 
forest vegetation are the stately cedar, the rigid silver spnicc and 
the graceful weeping pine. The twisted cypress towers aloft, and 
the solemn yew stretches out its sombre arms. Lichens, mosses and 
fungi abound, and algce are numerous in the streams. 

The following list of the flowering plants and fenis does not pro- 
fess to be complete. It contains only the names of species of ^Irliich 
there are specimens in the Herbarium of the Calcntti Botanic Gar- 
den, or ill my own collection. The former Herbarium ought to con- 
tain every species occurring within the British Empire in India. It 
hiis, however, been brought together principally by desultory 
private^effort, and is consequently unequal and defective. As a 
rule, there are included in this list indigenous plants only ; the few 
others that occur are marked either as naturalized or introduced. 
Certain plants which are believed to be natives, but which are 
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found only in cultivation, arc marked as euUwateih For nincfi 
assistance in revising t^is list If am indebted to Mr. W. Waterfield, 

0 . 8 . 


Natural Order 1. — HaHuneulacciti. 


Clematis Nepaulcnsis, DC. 

„ montana, Jfam. 

„ barbel lata, Edgw. 

„ grata, Wall. 

„ Gouriaiia, Koxb. 

„ puberula, Hf. & T. 

„ graveoleris, Liiidl. 

„ oricntalis, L. 

„ mitans, Royle. 

„ acuminata, DC. 

„ connata, DC. 

„ Buehananiaiia, DO. 

Anemone vitifoUa, Ham. 

„ obtusiloba, Don. 

„ rupestris, Wall. 

„ rivularis, Ham. 

„ poljanthcs, Don. 

„ naniissiflom. L. 

,. tetrascpala, Royle. 

„ clongata, Don. 

Thalictrum elcgans, Wall. 

„ platycai*pum, JIf. k T. 

„ cultratum, Wall. 

„ Chelulonii, Hf. k T. 

„ reniforme, Wall. 

„ pauciflonim, Royle. 

„ rostellatum, Hf. k T, 

„ Punduanum, Wall. 

„ saniculaeformc, DC. 

„ Javanicuni, Bl. 

„ foliolosAm, DC. 

„ minus, L. 

Calliantliemum caclicmirianum, Camb. 

Adonis lestivalis, L. 

Ranunculus aquatilis, L. 

„ Lingua, L. 

„ pulchcllus, C. A. Mey. 

„ lobatus, Jacquem. 

„ hyperboreus, Rottb. 

„ atfinis, Br. 

„ ^ hirtellus, Royle. 

„ sceleratus, L. 

„ diffusns, DC. 

„ latuB, Wall. 

„ pensylvanieus, L, 

„ airensis, L. 

Oxygraphis polypetala, Hf. k T. 

Caltha palustiis, L. 

Trollius acaulis, Lindl. 

Isopyrum thalictroides, L. 

„ grandiflorum, Fisch. 

Nigella sativa, L. naturalized, 

Aquilegia vulgaris, L. 

Delphinium denudatum, Wall. 

„ Cceruleum, Jacquem. 

„ elatum, L. 

„ vestitum, Wall. 


Natural- Order 1. — Jlamnmtlaeea — 
(concluded). 

Delphinium Cashmirianiim, Royle. 

,, Aj.-icis, L., introdueed. 
Aconitum Lj'coetonum, L. 

„ palmat.um, Don. 

„ fewx, Wii'L 

„ Napellus, L. 

„ heterophylliim, Wall. 

Aetma spicata, L. 

Cirnicifuga feetida, L. 

Pieonia emodi, Wall. 

Natural Order 2. — Nagntdiacect. 

Michelia Champaca, L., introdueed. 
Hcliizandra grandiHora, Hf. k T. 

„ propinqua, Hf. & T. 

Natural Order 3. — Aiwnacea, 

Miliusa velutin^ Hf, k T. 

Natural OrdtT 4. — Nenijtjfrrwaeea, 

Tinospora cortli folia, Miers. 

(Jocculus lauiifolius, DC. 

„ villosus, DC, ' 

8tephania clegans, Hf. k T. 

„ rotunda. Lour. 

CiBsami>elos Pareira, L. 

Natural Order H.—^Berherideee, 

Holbeoellia latifolia., Wall. 

Berbei'is nepalensis, Spreng. 

„ vulgaris, L. 

„ aristata, DC. 

„ Lycium, Royle. 

„ nsiatica, Roxb. 

Podophyllum emodi, Wall. 

Natural Order Q.^Nymphaacea. 

Nelumbium speciosum, Willd., intro- 
duced. 

Nymphiea Lotus, L. 

Natural Order 7.-^Papaveracea, 

Fapaversomniferum, L., cultivated, 

„ dnbium, L. 

Argemone mexicana, L., naturalized, 
Meconopsis aculeata, Royle. 

„ robusta, Hf. k T. 

tt ncpalensis, DO. 

Stylophomm lactucoides B. k Hf. 
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^ JVAtvrnl Ordn* 8.>^Fmanaoe<f, 

Diccntrn Iloylci, Hf. & T. 

scatidens, Walj*. 

0(»ry<lalis riila*.folia. Sihtli. 

,, caclmmiriana, Iloyle. 

„ crilliinifolla. iloylq, 

,, cle^'aiis, Wall. 

,, (JavaniaMa, Wall, 

,, sibiHca, Pcrs. 

„ rtfrmitas Uwyle. 

„ clisuropliylla, DC. 

,, meifolla, Wall, 

flabi'llata, Edj'w. 

Kuniaria parvillora, Lanik. 

Xafvi'nl Order 0. — Crucifera, 

Nasturtium offiriuala, Hr. 

„ paluslre, DC. 

nio]itauum, Wall, 
liarbarca vulj'aris. Hr. 

Arabis ^labra, Craiitz. 

,, .alpiiia, L. 

,, amploxicaulis, Edj'w. 
Cardamiue Inrsuljv, 1^. 

„ iiTipatiens. L. 

,, macropbyla, Willd. 

Allyssum ('aiiosocns, 1)0. 

Drabaalpina. L. 

„ iiicawa, L. 

„ lasiopliylla, Roylcu 
lladnitzonsia, Wulf. 

KiHVUibriam mollissimum, 0. A. Moyer. 
ff liiiiialaicuui, lit. & T. 

„ , Tlialiauum, (lay & Mimn. 

,, rupcstro. Kd^fw. 

„ strictuin. Hf. «fc T- 

„ Wallicliii,Hf.&T. 

„ Hopliia, Ti. 

I, Coluiiiiim, .faeq. 

„ Alliaria, Scop. 

Eati'oma primubefuliimi, Hf. Sc T. 
Krysiiiium biorariifolium, T<. 

,, alt.aic'uin, 0. A. Meyer. 

,, Tlioinsoiii, llf. 

Drava rosea, IJutj^'c. 

Drassica nijjra, Kcuih. 

„ canipcKtris, Ti. 

,. juneca, llf. & T. 

Fruoa sativa, Lamk, 

Oapsella lJursa-pastoris, Moench. 
liojtidium sativum, L. 

„ Draba, Tj. 

,, capitatum, ITf. & T. 

Megaearnaia polyandra, Beiitli, 

Thlaspi arvense, L. 

,, alpestrc, L. 

IWidella Andei-soni, ITf. Sc T. 

Raplianiis sativiis, L., evUiratrd. 
Hoidliachia laevij'ata, 1)0. 

Oborispora tenella, DO. 

Natural Order 10. — CapparUlree. 
Cleome viscosa, L. 

%uandropsis pentapliylla, DO. 


Natvml Ovfhr 10.— fl/yjjwr/rfrtp— (coiicld.) 

Mrerua arenaria, I If. & T. 

Capi)aris spinosa, L. 

liori‘ida, L. f. 

Crjitscva i‘oli»^iosa, Forst. 

Nat u ml Ordvr W 

Viola billora, L. 

,, Patntjii, DC. 

„ serpens, Wall, 

., kuna wai’eii sis, Hoyle, 

lonidium sulfrul icosuin, Vling. 

Natural Ordrr l2.^Jih‘hira, 

Cocldosjicrnmm Oossypium, D<’. 
Flaeourlia UamoTitclii, li*lferil. 

,, KC])iaria, Roxb. 

Xylosma IjiigifwHum, I’los. 

Natural Order 13. — PHtoitporr<e. 

Pittosporum lloribnndiini, W. .S: A. 

„ eriocarpuni, Uoyle. 

Natural Order '[{.•^Pohfffaleit, 

Poly^ala tn’ pliyl la. Ham. 

„ orolalarioidos, Ham. 

„ nbyssinica, Freseii. 

„ leptalea, DC. 

„ i)crsi(*ariiefolia, DC, 

„ chineiisis, L. 

„ sil)irl(*n, L. 

S.alonioiiia cauloiiiensis, Lour. 

Natural Order \Tt,—Cary(iphi/1lra\ 

Gypsopbila eerastioldos, Doiii. 

Sapoiiaria Vacearia, L. 

Silenc intlata, Sm. 

,, couoiilea. L. 

„ FatcomM-iaiia. Dcnlli. 

„ Orirtitliii, IJoiss. 

„ ^rsilliea. li._ 

,, Mowivi’of liana. Wall. 

Wobbiaiia, Wall. 

„ Straclieyl, Etlj^nv, 

Cueubalus b.aeciforus, Jj, 
liyclinis apctala, L. 

„ braeliy petal.a, 1 1 orl . Hen •!. 

„ multieaiilis, Wall. 

„ iullata, Wall. 

,, imliea, Jlcntb, rar. fimbriata, 

Willi. 

„ nutans, Ponth. 

„ jjilosa, Edjrw. 

Cei-astiiim daliuricum, Fiseli. 

„ vulgatum, Ti. 

,, Tliomsoni, Hf. 

Stellaria crispata, Wall. 

„ paiiiculata, Edgw. 

semivcslit.'i, Kdgiv. 
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Natural Order lo.’^Gart/ojdnjlIea-- 
(concluded). 

Stellaria aquatica, Scop. 

„ media, L. 

„ Webbiana, WalJ. 

,, latifolia, l^cntli. 

„ lon.idssima. Wall. 

„ saxatilis, 11 am. 

,, ^laucji, WiHi. 

,, dccumbciis, Kd"w. 

Arciiaria folio.w, Hoyle. 

„ fe.sliTeoidcs, lienili. 

„ serpyllifola, L. 

orbiculatn, Rnyl(>. 

„ {'laiidnli^era, 

,, Stmobeyl, lOdjurw. 

„ li<)lostei)i<ic.s. Ktl.tr\v. 

,, .HciiHiami, 

Sa^dna procnmbciis, L. 

Sperirulji arvensis, L., \nfi/Idx. 

,, pcnlainliM, L.. i/iffo. 

Hrymaria oonlata, Wilhl. 
lV»lye.nr]wc!i coryinbosa, I^amk. 

Natural Order lO. — Partulaeeo:. 

i’ortnla(!a oloracen, L. | 

Natural Order 17. — Tamarhehira. 

Tumarix .trail tea, L, 

„ dioica, Roxb. 

Myricaria frormaniea. Deav. 

„ elejraua, Uoyle. 

Natural Order 18, — Etathiea. 


DISTRICTS ♦ 

Natural Order 22.-^Mulraeea. . 

Malva vcrlicillatn, L. 

„ silvestria, L. 

,, rutundifolia, L. 

„ parviliora, L. 

Sida rlmmbifolia, L. 

,, coi*di folia, Tj. 

Abutilou i)olyaiidnim, Sclil. 

„ iiidicum. G. Don. 

„ ^:n*aveolcn8, W. & A. 

TTrena lobata, T;. 

„ repaiida, Roxb. 

Tlibisens Truaium. L. 

„ lurcjitus, Roxb. 

,, Solaiidra, 1/llerif. 

„ ficulncns, L. 

,, piingen.s, Ro.xb. 

„ AbelnioHeliiis. L. 

,, cancollatns, Ro.xb. 

,, eacnientus, L., uaturaliznl. 

Tlicspesia Lampa.s Dalz. & Gibs. 
Oos.aypinm liei'bnceuin, Ti.. iutrodured. 
Kydia cttlyeina, Roxb. 

Rombax nialabaiicnin, DC. 

Natural Order 23. — Sfercul iact a, 

Slercnlia vlllosa, Roxb. 

,, Roxburfrbii, Wall. 

,. fuljrens, Wall. 

ITclietcrcs Isora, L. 

rtcwpcrmiim aecvifolium, Wilbl., rarci 
Mclochia corchovift)lia, L. 

Waltheria americana, L, 

Abroma augusta, L , prvbablp intra- 
duced. 

1 Natural Order ^i.’—Tifiatem. 


Rergia ammaiinioidos, Roxb. 

Natural Order 19. — Jlifiuricinra, 

Jry])ericnm cemnnm, Roxb, 

„ cordifolinm, Chois. 

„ lysimachioides. Wall. 

„ patnlum, Tlmnb. 

„ •• j)erfoTatiini, L, 

„ ^ elodooides, Chois. 

„ " ncpauleiisc, Cliois. 


Grewia opjKwitilblia, Ihoxb. 

„ veslita, Wall. 

„ ■ tiliajfolia, Vahl. 

„ afliatica, L. 

„ snpidn, Roxb. 

Bcabroiihylla, Roxb*; ^ 

M ix>lyg!inia, Roxb. « 

,, Ivevigata, Vahl. 

Corchoms fasciciilaris, Lamk. 

„ acutanfrulns, Lamk^ 
Triumfelta j)ilo.sa, Roth, :» 

„ rhoniboidca, Jacq. ; **' 

„ annna, L. 


Natural Order 20.— 

Euiya japoniea, Tlmnb. 

Aet.ini«lia callosa, Lindl. 

Saurauja ncpaulcnsis, DC. 

Camellia Thea, Link, Tea, iiitiuidueed 
and cultivated. 

Natural Oridr 2\.-^Dij)tcrocarpea. 
Shorca robuBta, Crtertn., Sal. 


Natural Order ^6.— X/wcof. 

Linum usitatissimftm, L. 

„ niysoninsc, Jlcync. 
Reinwaixltia trigyna. Planch. 

Natural Ordt'.r 2ti.-—Mal2dgMaccet* 

Jfipfcige Madahlota, Gajrtn, 
Aspidoptcrys Wallichii, Hf. 

nutans, Hf. 
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tlatuval Ovder 27. — Zygttiyh ifUaevat, 
Xribuliis terixisiris, L. 

Natural Order 28.— 

Ocniiiium iMiliistrc, L. 

„ collinnrn, M. lUob. * 

„ WalUchianuiii, Sweet. 

„ iie|)rileiise, Sweet. 

,, polyiiiithes, Kdj'w, tS: Iff. 

„ ratiiiulifolium, L. 

„ molle, Ti. 

„ Eobeitianuin, L. 

„ lucidiue, L. 

„ ocellsituni, Caiub. 

Oxsilis coniicul.'itn, L. 

Aeeloscllu, 1^. 

J5i()])liytiim seiisitivuni, DC’. 

,, Ueiiiwanltii, Wal|>. 
liu]>alLciBS Roylei, Wji][). 

„ Tlioinsoiii, Jlf, 

fiiilcjiUi, Wall. 

„ amiilc-xicaulis. Kd^^w. 

„ Ijalsainiiia, L., Mujethi. 

„ scabrida, D(.'. 

„ bicoriiuta, Wall. 

„ auiidiorata, lOd^^w. 

Natural Qrdrr 22. — Jtutanw.. 

F«eiiiiiii<j;liauscina albillora, KeicUb. 
OictamuH albus, T;. 

Xaiithoxyloii alatiim, Ro.xb. 

,, oxyi>liylliuii, Kd.yfw. 
TmMaJia aculeata, Pers. 

^kuuinia Loureula, TIf. 

(•lycosmi«, pentai^ylla, (Vjrr. 
Limoniai«:idissiiiia, L, 

MulTaya exdtiea, L. 

„ Kajiiij'ii, Spreiij;. 

C'lausena iioiilapbylla, D(\ 

Dilnis mediea, L. 

.Auraidiiini, L. 
il'lj'lc ^arinelos, Corv. 
Feroiiitt‘Jfilef)luiiituiii, (Jorr. 

Order iiO.—iSimarufua. 

Ailanthiis excelsa, llo.xb. 

Piurasma quassioiiles, Deiiii. 

N^nretl Order 31. — Oc/uiacta. 
Oclina piunila, Ham. 

Natural Ordm 32. — liunteraera;. 

Reswcllia serrata, Roxb. 

Oai'uga piiiiiata, Roxb. 

Natural Order 33. — Meliacece. 

Melia Amlara<jli, L., Rukaiii. 

„ composita, Willd. 

Awidii-achta Didiea, Juss, Niiii. 

^^•drcla serrata, Hoyle. 

„ Tuuua, Uoxb. 


Natural Order 'M.—Ohriurte, 

blax liana, Wall. 

Natural Order '^'t.-^lUeiiKfc. 

Ilex dipyreiio, Wall. 

,, excelsa, Wnll. 

„ odemta, Mam. 

Natural Order 'M\.— (\'hiHtrinr<t. 
Euonymiis pcmlulus, Wal', 

„ ecliiiiatiis, W'all. 

„ {^raiidillonis. Wall. 

„ JIamiltoidaniis, Wall. 

,, laeenis, Mam. 

„ Miiwiis, Wall. 

(-'elaslrus paiiiculata, Willil., Malka'/ni. 
(lymiiDsporia nd’a, Wall 

„ moidana. lliixb. 

„ Uoyleana, Wall. 

ElaBodeiidroii {,daaciim, I’crs. 

Natural Order 37. — IthamueiC, 

Veiitilas^o calyenlala, Tulasiie. 
Zy/.yphus .lujuba, Lamk. 

(Knoplia, Mill. 

,, vid,i(ni‘is, Da ink. 

»« xylopyra, Willd. 

„ iiiiiumulari!i, W. .v 

,, oxypliylla, Kd.i^w. 

Hercbeniia lloribniida. Wall. 

Ulmiiinus purpuieiis, Kd^-w. 

„ procuniliens. K<l.e-w. 

„ vii\ifatiis, lb)-\b. 

„ triipiete.r, Wall. 

Saj^erelia opjxisilifolia llrmijLni, 

„ theezaiis, Mroii.Lrii. 

Scutia iiulicn, Hruiif/. 

(Jniiaiiia leplostacliya, DD. 

„ lu^palensis, Wall. 

Movenia didcis, TJmnb. 

Natural Order 3S. — AiupelidiU'. 

Vitis capveolala, Ddm. 

„ la1ifolliji» Roxb. 

„ viiiifera f. , iutrodueed. 

„ Jdiniiei, AVall. 

,, adnata, Wall. 

„ lanata, Ibtxb. 

Iiimalayana, I'rand. , 
parvi folia, Roxb. 

„ ubtecla. Wall. 

„ divancala, AVall. 

Lcea sambucina, Wilhl. 

„ robnsta, Roxb. 

„ alata, Kd)^w. 

^ aspera, A\’all. 

Natural Order W'^.^-Sapindaeea. 

A’lsculiis iiidiea, C'olebr. 

Selileiclicra tHjui'a, AVilld. 

S.apiudiiti triloliatus, D. 

„ .Ahikorossi, tlairlii., prvbabnj 
luivadueed. 
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Natural Or/If r 39. — ^pindacca^ 
(conclutletl). 


Natural Ordter 44, — Lcffuntinosm^ 
(coiitiuucil). 


Snpiiidus Panwra, Voigt., prohahhj 
introduced. 

Acer obloiiguni, WalJ, 

•I ctesiiim, Wall. 

„ laBvigatuni, Wall, 
pictum, Thunb. 

„ Tillosiim, Wall. 

•, caudatum. Wall. 

Meliaiithu;? major., L., introduced. 
S$tapbylea Emodi,. Wall. 

Katural Order \0,—‘Sahiocra. 

Swabia ivanicnlata, Ed.uw. 

„ campamilata. Wall. 

Molio»ma siniplidfolia, lU. 

„ dillcniseiulia, 111. 

Natural Order 41. — Anacardiaeea: 

Rhus vcrnicifcra, IKl. 

„ acumiiiata, l)t\ 

„ Bcmialata, IXJ. 

„ Ootimis, L. 

„ snccedaiica, L. 

„ parvillora. lloxb. 

8pondia« Matigifei’a, Pers, 

Hlaiigifcra indioa, L. 

Buclianania lati folia, Roxb. 

Odina Wodiev, Itoxb. 

Sfe-mccai'fms Aiificantinm, Ti.. 

Natural Order 42. — Coriariete. 

(Joriaria nepalciisis, ^^'all. 

Natural Order 43. — Morhujra, 

Moringa ptorygosiKjnua, (Jaertii, 

Natural Order 14 '. — Leguminoxet. 

Piptaiitluis ncpalensis, Don, 
Tliermo]isis b.arlOTta, Iloylc. 
ffrutalaria proatrata, Uoxb. 

„ nlata, Ibjxb. 

„ sariccfl, Uetz, 

„ juijoca. L, 

„ trctragnira. lloxb. 

„ albid.n, Hoyne. 

„ ncglccta, W. Sc A. 

Argyrlobiuni flaccidunr, J, et S’. 

„ nweimi, J. ct S. 

Parochetus cf>mmnniB, Ham. 
TrigoiicUa F(Eimm-(lrajciini, L. 

gracilis, Bcntli, 

Mcdicago lupulina, L. 

„ laciTiUita. All. 

„ sativa, L., 

JilclilotuH parvillora, Desf. 

„ alba, Lamk. 

„ ofliciiialis, L, 


Trifolium repcn.s, L. 

„ ]n*ateiisc, L. 

Lotus corniculalus, Ti. 

IndigolMii iiiiH'olia, Ifotz’. 
if tiifoKata, L. 

M trita, L. 

„ tinctoria, L. 

„ pulcliclla, lloxb. 

„ Dosua, ir.aiii. 

„ atropuiimmi, Ham. 

,, liirsuta, L. 

„ tiininliaiTa, Wall. 

„ hctcrafitlia. Walk. 

Tepbrosia i)urpiirca. IVrs. 
tfnui.s, Wall, 

l^Iillcttia auriciilata. Maker. 

( •nragana biwispina, Hoyle. 
Colulca ncpalensis, Sims. 
Astnigsilus graveolcrjs, Ham. 

„ tricboearpas, llrjib. 

„ adcsini«Folius, Benth. 

„ Icuax-epbalus, (Irali. 

„ bossiekioides, llcnth. 

„ rbi}s.'intbiis. Uoyle. 

„ Webbianus, (Jrab, 

„ mnlticc]>s. Wall. 

Oxytropis micrf>pbylla, DC, 
A^s<rbynomene indica, L.. 

Sinitbia sensitiva. Ait. 

,, eilmta, lb>yre. 

Zonna dipbylla, Pc;rs. 

Ougeinia dalbcrgioides, MentTi. 
Desmodiuiu (►xypbylliiin, TX-. 

„ g.nngcli(?um, D(\ 

„ laxilloruin, 1)(^ 

„ gyrans, DC. 

„ ])odoe,'irpnni, D(V 

„ tiTia^foliam, Don. 

,, Horibundum, (il. Don, 

„ coneinnuin, DC. 

t« polycarpiim, D(?. 

y, j)arviff)iium. IXX 

,, iriflonim, DC. 

Xlmria i)ieta, Dosv. 

„ l.agopus. D(!. 

„ lago]nM'foi<lcs. 171 ^ 
Alysicarpus vaginalis,, l)(^ 

„ bu])lciirifolins, DC. 

LeKpc<fey.a efegans, Caml>. 

„ scri(a‘.a, Miq. 
ciiocar[)a, DC. 
jiincca, Pers. 

Vicia .sativa, T<. 

„ rigidula, Iloylc, 
bii*suta, Koch. 

,» tenara, (Jmb. 

„ temiifolisi, Kotli. 

„ tetraspenna, MceTicb. 
licns csenlenta, Mccncb, cuUiMted^ 
liiitbyrus iwilivus, L. 

,, 1 ulcus, Ikik. 

„ ApUaca, L. 
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44.— (conoid.) Natvral Order 45.— (concUL) 


Pisum sulivum, L., mtrotluced. 
Alims pmcatoriuH, L. 

Clitoiia Teniatcji, L. 

Oiimasia villosa, DO. 

Sliutcria involiicrata, W. & A. 
Glycine Soja, S. et Z. 

Erythriiia arboi’csccns, Roxb. 

„ rcHUpinata, Roxb. 

„ suberosa, Rexb. 

Mnciina pvuriens, DO. 

„ atropurpurea, 1)0. 

Riitea fromlosa, Koxb. 
Spatiiololnis Roxbur^rliii, Bciitli. 
Pnoruria tuberosa, DO. 
Pliaseoliis i\[un<i:o, L. 


!oliis Alunjro, li. \ 

, aconitii'oliuH, Jac(p I 
i ('atjang, Kiul. 


ultieated. 


Vigiia 

Doliclios Labial), L 
OajauiiH iiidieuH, L. 

Atylosia Moarabjcoidcs, Rciitli. 

„ mollis, Ren ill. 

Rhynchosia minima, 1)(J. 

„ Kalcoiieri, Raker. 

Flemingia acmialata, J{oxh. 

stmbilifern, U. Rr, 

„ vestitn, Benth. 

Dalbergia Sissoo. Roxb. 

„ lam.'colaria. Ti. 

liircina, Rcntli. 

I, volubilis, Roxb. 

Pongarnia f^labra, Vent. 

Sopiiom mollis, Wall. 

(J{e.sa1[iinia Roiulucella, Flemm. 

M sepiarifi, Roxb. 

Cassia Fistula, L. 

„ Ttira, Ti. 

„ Occident alis, L. 

,• Absus, L. 

,, piiinila, liamk. 
t, Wallichiana, DO. 

Rauliinia racimiosa, Lamk. 

,, varicffata, L. 

I, retusa, lloxb. 

„ Vahlii, W. &A. 

„ purpuma, L. 

Mimosa riibieaidis, Lamk. 

II pudiea, L. Sensitive plant, na- 
htrlized. 

Acsicia Oatcclin, Willd. 

II pennata, Willd. 

„ cfesia, W. and A. 

II FariiCHiatia. Willd, naturalized. 
•« _ cbnnieai Willd. 

Albizzia Inciiln, Rentli. 

,1 Lebbek, Benth. 

I, odoratissimai Rciitli. 

II pnx!era, Benth. 

1 } Jiilibrissin, Boiv. 

II stipulata, Boiv. 

Natural Order iii.--Itomcea. 
Pruiius Pndduin, Roxb. 

•I Padus, L. 


Primus domestica. L. Alueha, Plum, in- 
troduced. 

„ armeniaea L., Zaid Alii, 
Apricot, culfieatrd. 

Amyt^hvlus iicrsiea, L., Am, Peach, in- 
trod need. 

Prinsepia ntilis, Roylc. 

SpiitDa eaneseens, Diui. 

„ callosa, Thunb. 

I, Kamtschatica, Pall. ? 

I, sorldfolia, Ti. 

„ Amnciis, li. 

RubuK acuminaUis, Sin. 

„ panicnlatns. Sin. 

„ parvifoliiis. L, 

„ concolor, Wall. 

,1 niveus, Wall. 

„ fruticosus, Ti. 

,1 (laviis, Ham. 

„ lasiocarpiis, Sni. 

„ rosicfolins, Sm. 

„ bifioms, Ham. 

„ nsper, Don. 

(fcuin elatnm, Wall. 

Frngaria indica, Andr. 
vesca, Ti. 

Agrinionia Kiipiaioriuin, Linn, 
Potentilla fmlicosa, Ti. 

„ micropliylla, Don, 

„ niiiltifolia, L. 

I, Lcselieiiaiiltiaiia, Sm. 

,1 fiilgoMs, Wall. 

„ nep.aicnsisi Hook. 

„ ati'osangnineai Lodd. 

„ siipinai L. 

(Sibbaldia) procumbens. L. 
Rosa Lyclliii Lindl. 

„ moscluit.M, Mill. 

„ Bnmonii, Lind. 

„ macropliylla, Lind. 

„ Wclibiana, Wall, 
serieea, Lind. 

I’y ms Aria, ElnTi. 

„ baecata, L.| Gwala Melial. 

„ variolosa, TVall, Mclial. 

„ eoinimmis L., Xaslipati, Pear, 

rvlti rated. 

„ Mains Ti., Seo, Api>lc, culficaU'd. 
„ in*sina. Wall. 

,, foliolosa, Wall. 

„ (’ydon ia , li. . i nfroduerd. 

Omticgus Pyrac-aiitlin, Pers. 
Ootoneiuster acuiniiiata, Lindl. 

„ inicfO[»liylla, Wall. 

„ bairillaris. Wall. 

„ iiiiniimilaria, F. td M. 

Natural Order 4i>. — Isttifratjca. 

Astilbe vivularis, T)on. 

Saxifraga lignlata, Wall. 

„ iStraclicyi, Hf. .k 1. 

„ imbrieata, Royle. 
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Natwal Ordir 16.— (ooncltl.) 

Saxifraga ramulosa, Wall. 

II graiiulatn, L. 

I, odoiitoj)hyllrt, WilUl. 

I, micraiitha, Edgw. 

•I pallida, Wall. 

,1 tlagellaria, Willd. 

II Branonis, Wall. 

„ filifaulis, Wall. 

,1 'bracliyi)oda, Don. 

II divci'Hi folia, Wall. 

,1 Jacqiienioutiana, Dciio. 
ChryHosplcniiini iicpalcnsc. Dene, 
riirnassia Wiglitiaiia, Wall. 

,, niibioola, Wall. 

Hydrangea altissima, Wall. 

Dcutzia corymbpsa, K. IJr. 

„ staminea, R. Ur. 
riiilodclphus coroiiariiis, L. 

I tea iiutanH, Iloylc. 

Uibes Grossiilaria, L. 

• „ glacialo, Wall. 

„ rul)puin, L. 

„ nigrum, L. 

Natural Order 47. — Craxuulaera. 

Tillaea pcnlrandra, Iloylc. 

Crassula iiidica, Dc.nc. 

Bryophylluni, calycinuin Salisb., i/t gar- 
dem. 

Kalaiichoj varians, Haw. 

Cotyledon Orcadc8| Rciith. ot ilf. 
tScduni crenulatuin, 11 f. & T. 

„ quadritiduin, Pall. 

II Hiinaleiise, Don. 

I, crassipes, Wall. 

II clongatuni, Wall. 

II lincarifolium, Royle. 

II paueitlorum, Edgw. 

II tritidum, Wall. 

„ i-osulatuni, Edgw. 

II julciiotriehum, Wall. 

„ Ewersii, Ledob. 

„ inultic.aulc, Wall. 

II Uliodiola, DC. 

Natvral Order 48. — Vrimracca. 

Drosem peltaU Var. luiiata, Ham. 

Natural Order 49. — Ilaluragacca, 

Myriophyllum spicatum, L. 

Natural Order 50. — Ombrctacra. 

Temiiimlia bchn-ica, Roxb. llaharia. 

„ Chebula, Ret/. , Uar. 

II citrina, Jloxb. Hanm. 

I, Arjiimii Redd., Arjan. 

„ ioiiienlosn, R<ixb. »Suj. 

AnogeiHsus latifolia, ^^ill. 

Cumbretiiui dceaudruni, Roxb. 


Natural Order 51.- Mytaceet, 

Eugenia .Lambolsina, Daink , Jamaii. 

„ cai*yoj)hylli folia, T.anik. 

Carcya arborca, lloxb. 

Rarringtonia acutangnla, Cart n. 

Natural Ordir o^^Melaxtinnacvob. 

Osbeckia st(dlata, Don. 

angustifoliai Don. 

Natural Order aX-’-Lytliraeka. 

Ammatinia rotundifolia, Dam. 

„ vesicaturla, Roxb. 

W<MHlfordia iloribunda, Salisb, 
Dawsonia al))a liamk., Mcliinli.jf/'/r/// na 
li.agersirtemia i)arvilloni, Roxb. 
PunicaGraiiatum, and eultieat 

ed. 

Natural Order 54. — Onagraciea-. 

Epilubium tomenlosiimi Boiss. 

„ rose urn, L. 

(Knotbera rosea, Sims., i 
„ sinuata D., V naiuraJizedt 

i, grandillora, ) 

Circsea Lutctiaiia, L. 

I, nlpina, L. 

Natural Order 55. — Samydaeiik. 

Cnscaria tomentosa, Roxb. 

Natural Order 50. — (.hwurhitaircB. 

Tricliosanthcs cuciimcrina, T. 

,i pal I until, Roxb. 

Lnila cylindrica, Naud. 

Cucumis Melo. L., imltieated. 

„ sativuR, L, ., 

, Danlwickii, Royle. 

Citrullus vulgaris, Schnl. 

Bryonia liwjiniosa, Ji. 

Mukia seabreli.n, Arn. 

Zehneria umbellata, Tliw. 

Natural Order n7.~- Jiegimiaecw* 

Begonia i)ieta, Wsill. 

I, atiKcnai Wall. 

Natural Order "i^r—DatisdaeciB. 

Datisca eannabina, L. 

Natural Order 59. — Ficoidca. 

Trianthema pen tundra, L. 

,1 crystal lirui, Vabl. 

Mollugfi hirta, 'I’huub. 

I, pcntapliylla, L. 

„ cerviana, Ser. 



OP THE NORTH-WESTERN PROVINCES. 


Muml Order GQ.-^UmhvUi/cra. 

Ilydrocotyle nsuatica, L. 

S.aniijula ciuropaca, L, 

Ruj)leuriini tciuie, JIara. 

,, loiiKii-aulc, Wall. 

„ Oaiulollci, Wall. 

„ fak’Jitunu L. 

„ marginaiuin, Wall. 

i\l)iuni j^raveolens, Tj., introdvrrd. 
l-'ariun Copticuni, Beiitli. et JIf. Ajwain, 
cvUi rated. 

Acronoma tencnini, Edj^w. 
rini})inena rUvorsifolia, IKl. 
C’lijcrojiliyllinn villosuni. Wall. 

(Knaiilhe slolonifora, Wall. 

Sflinum Caudollci, BHi. ct Iff. 

„ Bruiionis, 1)0. 

„ (lovanuiTium, DC. 

„ ansclic()i<lc, DC. 

Ifcradonni caiiUicans, Wall. 

„ ncpalcnse, Don. 
l^ourodanurn jp’avcolcna, L. Sawa. 
Cori.-nidniin s,ativuTn, L., cnliiratcd. 
Daucua C’amta, Ij., enlti rated. 

Torilis Anthriacns, Gmcl. 

Natural Order 01 — Araliacca, 

Avalia cachcmirica, Dcno. 

Jlctcropanax fragrans, Seem. 

Iledera Helix, L. 
lleptaplcurum venulosnm, Seem. 

Natural Order tS^-^Cormcea. 

Marlea begonimtolia, Roxb. 

Cornua niacropliylla, Wall. 

„ obloiiga, Wall. 

„ capitata, Wall. 

Alangium L.aiuarekii, Thvv. 

Natural Order 63. — Caprifidiacere. 

Abelia liiHora, R. Br. 

Deyccsteria fonnosa, Wall. 

Lonieera Myrtillus, Hf. & T. 

„ parvifolia, Kdgw\ 

„ i)urpiii-cso,cii8, JIf, »Sc T. 

„ liypolciuja, Done. 

„ oncntalia, Lanik. 

„ alpigena, L, 

„ liclerophylla, Dene, 

„ angustifolia, Wall. 

„ Hpincjea, Jiierpiem. 

„ quinquelocularis, Hardw. 

Viburnum cotinifolium, Don. 

„ atellulatum, Wall. 

„ integerrimum, Wall, 

„ nervosum, Don. 

„ coiiaceum, Bl. 

Natural Order 64. — RuhiaceoB. 

Adina cordifolia, Bcuth. ct Hf. 
Stephegyne parvifolia, Bentli. ct Iff. 
Hymenodictyou excelsum, Wall. 


311 

Natural Order 04. — .^concld.) 

Wcndlandia exserta, DC. 

„ pubenda, DC. 

Argostemma sarnieiitosunj, Wall. 

:, vertieillatum, Wall. 

Hedyotis Biirmanniana, R. Rr. 

„ aspera, Hoync. 

„ biaeliyi>oda, 1)(\ 

„ gracilis, Wall. 

Randia dinuctorum, Laink. 

„ tetrasi»cnua, Roxb. 

„ uliginosa, DC. 

Knoxia corynibosa, L. 

Pavetta tonienlosa, Sm. 

G.'irdciiia turgi<la, Roxb. 

Coifera bcngalcnsis, Roxb. 

Hamiltouia suaveolcns, Roxb. 
Leptodormis lanccolata. Wall. 
Spermaeocc articularis, L. 

Galium asperifoliinn, Wsill. 

„ aciitiim, Kdgw. 

„ rotundifoliuin, L. 

„ scpylloides, Royle. 

„ confertum, Royle. 

„ ai>avin(!, li. 

Rubia cordifolia, L, 

AsjKjrula cynanchica, L. 

Natural Order 05. — Valerianaceof. 

Valeriana Wallicjliil, DC. 

„ Hardwickii, Wall. 

Natural Order 00 —Diprareoe. 

Morina longi folia, Wall. 

„ breviOom, Edgw. 

Dipsacus iuennis, Wall. 

Natural Order dJ.^-Compfluifa. 

Vemonia antlielmintica, Willd. 

„ eincTca, Ia’ss. 

Elcphantopus scaber, L. 

Adeiioslennna viscosum, Foist. 

„ var. datum, Don. 

„ var. latifolium, Don. 

Eupatorium longicanle, Wall. 

„ W.allu'lni, DC. 

Solidago Virga-anrea, Jj. 

Oyathodinc lyrata, Cass. 
Dicliroccphala gracilis, DC. 

Grangca mailraspatann, Poir. 

Myriactis nepalcnsis. Less. 

„ Wallidiii, Loss. 

Aster .alpinus, Ti. 

„ molliusculus, Benth. 

juncous, Benth. 

„ Tliomsoni, C. B. Clarke. 

( = Caliineris flexiiosa, Royle ) 

„ pediinculai’is, Wall. 

Erigevon acre, L. 

„ bcllidoides, Benth. 

Conyza vcroniicfolln, Wall. 
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NaiHfal Or<Ur Ctl.—Comptmtte 

CV>iiyza absiiitliifolin, DC. 

„ viM'idulu, AVall. 

Blinnea lacern, D(/. 

„ runeiiiata, DC. 

„ bieracit'olia, D(\ 

Sphaeraiitlins birtns, Willd. 

Leontopmliuiii alpinuni, ('ass. 

Aiiaphalis ciniiatnuiiea, Itontli. 

„ tripliiiervis, Sims. 

„ imbigena, DC. 

„ nul>i<^nn, rar. i»olyccpliala, 
(I B. Clarke. 

,, cbioiiaiiihn, D(\ 

„ amiieosa, D(\ 

Qiiapbalium iHullieeps, Wall. 

,, indieuiii, L. 

OiCRnlia axillaris, Uoxb. 

Imda vestita, Wall. 

„ nervosa, Wall. 

„ barbala, Wall. 

„ Cai)pa,DC. 

(.'arpcsiiim cern^nm, L, 

„ ttbrotaiioidcs, h. 

Siejresbcckia oricntalis, L. 

Kclipta crccta, Ti 

JBidciis tripartita, L. 

Allaixlia tridactylites, TTf. k T. 

Cotula aiithenioides, L. 

Tanncetum tbibeticiiin, Ilf. k T. 

„ lougifoliiini. Wall. 

Artemisia vestita, Wall. 

„ vulgaris, li. 

Senecio deniflorus. Wall, 

„ gracilitiorus, DC, 

„ laciiiiosus, Wall. 

„ coronopiftilius, Desf, 

„ alatus. Wall. 

„ rulinervis, D(J. 

„ Kuntliianus, Wall. 

„ Caiidolleanus, Wall. 

Eebinops niveus. Wall. 

„ echinatiis, Uoxb. 

Ai-ctium Lapxia, Willd. 

Saussurea obvallata. Wall. 

„ taraxaci folia, Wall. 

„ Kuiitliiana, Wall. 

„ depressa. Wall. 

„ gramiiiifolia. Wall. 

„ Candollcana, Wall. 

„ carihainoidcs, Bciitli. 

„ all)escens, Hf. k T, 

„ candicans, DC. 

„ Uoylei, DC. 

.Jurlnca niacrccepbala, Benth. 

Sorratula pallida, DC. 

TrIclioU’pis elongata, DC. 

liCncomeris spoctabilis, DC. 

AiiiBlitea pteropoila, DC. 

„ aptera, DC. 

Cerbera lanuginosa, Benth. et Hf. 

Bernicra nepalensis, DC. 

TitigotHtgon juncenm, Wall, 

Youngia lyrata, Cass. 


Order G7.— CoiMpoiito— 
(concluded). 

I.aciuca graciliflora. Wall. 

„ Briinoniaiia, Wall. 

„ liastata, DC. 

„ inaci'antlia, Benth. ei Hf. 

„ longifolia, DC. 

„ auriciilata, D(\ 

„ sagittata. H f. k T. 

„ Tatarica, Benth. 

l‘renantlies hispidula, D(7. 

Taraxacum Dens-leonis, Desf. 

Cr« pis ludida, L. 

Midgediiim Tatnricuin, DC. 

Microrhy rebus sannentosiis, 1)('. 

(lynura nepalensis, Dtb 

Kinilin soncliifolia, DC. 

Doi-oniciim Uoylei, DC, 

Natural Order fi8. — Campanula ce». 

Cfyananthiis integer. Wall. 

„ linifolius, Wall. 

Wahlcnbergia agrestis, A DC. 

Campanula latifolia, L. 

„ sylvatica. Wall. 

„ canescens, Wall, 

„ colorata, Wall. 

Lobelia trigona, Hoxb. 

„ pyramldalis. Wall. 

Natural Order 69. — Krmcettt. 

rernettya repens, Zoll. 

A ndromeda ovalifolia, Wall. 

UhiMlodendron barbatnni, Wall. 

„ can>x>anulatuin, Don. 

„ arborenni, Sm. 

„ lepidotum. Wall. 

„ antlK.pogon, Don. 

Cassiope fastigiata. Dun. 

Natural Order 70.— Primulaceai. 

Primula floribunda, Wall. 

„ petiolaria. Wall. 

„ pin-purea, Roylc. 

„ rosea, Roylc. 

„ minutissimn, Wall. 

„ involucrata. Wall. 

„ ^ibirica, Jacq. 

,, denticnlatn, Wall 

AndooSace sai-mento^a. Wall. 

„ Jacquemontii, Diiby. 

„ rotundifolia, Tlanlw. 

„ incisa. Wall. 

' „ elcgans, Duby. ■ » 

Lysimachia lobelioides. Wall, 

„ pyramidalis, W^« 

„ cvalvis. Wall, ' 

„ jnponica, Thumb. 

Anugnllis arvensis, L. 

Micropyxis pnmiln, Duby. 

Bamolus Valerandi, L, 
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Natural Order 7l,^Myrnneee. 

llaBsa indica, A. DC. 

„ argentea, Wall. 

Bmbelia robusta, Roxb. 

Mvrsine scmiserrata. Wall, 

' „ blfaria, Wall. 

Ardisia hutnillR, Vahl. 

„ floribunda. Wall. 

Natural Order 72. — Sapotacret. 

Bassia butyracea, Roxb. 

„ latifolia, Roxb , at lom elera- 
tii)M : planted. 

Natural Order l^.—Ebenaccee. 

Dionpyroa exacnlpta, Flam. 

„ Melanuxylon, Roxb. 

„ raoiitana, Roxb. 

„ Embryopteris. Pcra. 

Nat%iral Order 74. — Styracrm. 

Symplocos cratfcgoidcR, Ham. 

^ spicata, Roxb. 

„ racemosa, Roxb. 

n ramosissima. Wall. 

Natural Order 76. — Jamineee, 

Jasminum laurifolium, Roxb. 

,, pubeflceiifl, Willd. 

„ punctatiim, Wall. 

„ arborcscens. Roxb. 

,, latifolium, Roxb. 

„ diapermum, Wall. 

„ rcvolutum, Sima. i 

„ pubigerum, Don. 

., officinale, L. ] 

„ grandiilorum, L, j 

„ Zambac, Ait,, cultivated. ! 

Nyctanthes Arbor-tristis, L. | 

Natural Order 76. — Oleace^. 

FraxinuB floribunda. Wall. 

I-iiguatrum nepalenae, Wall. 

„ compactum, Hf. & T, 

Olea cuspidata, Wall. 

)» glandulifera, Wall. 

ChionanthuB macrophylla, Wall. 

Syringa emodi, Wall. 

Nei^ural Order ll.—Apoeyneat, 

Carissa diffusa, Roxb. 

< Ophioxylon serpentinum, Willd. 
Tabcmssmontana coronaria, R. Br. 

▼Inca pnsilla, Mutt. 

' Tallaris dicbotoma, Wall, ! 
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NaHral Order ^^.-Apeej|7ua-{eoaM), 

Wrightia mollissima, Wall. 

Holarrheiia aritidysenterica. Wall 
Alstonia Bcholaris, R. Br. 

Neriura oiloinm, Solander. 
Chonemorpha macrophylla, G. Don. 
Ichnocarpus fragrans. Wall. 

.» fnitcscena, R. Br. 

Natural Order 7S.—Aeclepiadaeeet, 

Cryptolepis elegans, Wall. 
Vincetoxicum cancscens, Done. 

moiitaniim, Dene, 
Oalotropis procera, R. Br. 

Dsemia extensa, R. Br, 

Periploca calophylla, Fiilc. 

Tylophora carnosa, Wall. 

Marsdenia Roylei, Wight. 

Pergularia odoratiRRima, L. 

Orthanthcra virainea, W'^ight. 

Hoya parasitica. Wall. 

Ceropegia longifolia, Wall, 

„ lanccolata, Wight. 

Natural Order 79. — Logan tacea, 

Garflncria anguetifolia, Wall, 

Buddleia paniculata, Wall. 

,, iisiatica, Lour. 

Natural Order ^(i.’^GentmnaoeiC, 

Bxacum tetragonum, Roxb. 

„ pednnculatiim, L. 

CanRCor* dccussata, R. et S. 

„ diffusa, R. Br. 

Gentiana tenella, Fries. 

„ pedicellata, Wall. 

„ argentea, Hoyle. 

„ capitata, Ham. 

„ decemfifin, Ham. 

„ marginatn, Griseb. 

„ venusta, Wall. 

„ depressa, Don. 

„ Kurroo, Royle. 

Crnwfurdia fasciculata, Wall. 

Ophelia cordata, Don. 

„ lurida, Don. 

„ purpurascens, Don. 

„ nervosa. Wall. 

„ pulchella, Don. 

„ nngustifolia, Don. 

„ Chirayta, Griseb, 

Halcnia elliptica, Don. 

Swertia speciosa, Wall. 

Natural Order Ud—Bignoniacemy 

Calosanthes indica, Bl. 

Stereospermum chelonoides, DC. 
suaveolens, DC. 


40 
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Natural Order B2,^Pc<laliacea. 

Martyniaprobosciilia, Glox, mturaUzed. 
Sesamum indicum, L., Till, eulthated. 

Natural Order SB.-^Chnvolvulaeeet. 


Argyreia speciosa, Sweet, 

„ capitata, Choi&y. 

„ setosa, Choisy. 

Quaboclit coccinea, Moeiicli, ( 
„ vulgariB, Choisy, 

Patatas pciitaphylla, Clioisy. 
I^rbitis Nil, Choisy. 
CJalonyction spcciosuin, Choisy. 
Ipomoca Pes'tigridis. L. 

„ TuTpetlmni, R. Br. 

. „ vitifolia, Sweet. 

I, pilosa, Sweet. 

„ scssilittora, Choisy, 
Convolvulus pluricanlis, Valil. 
Porana paniculata, Uoxb. 

„ ittcemosa, Roxb. 

E volvulus alsinoides, L. 
CuBCuta reflexa, Roxb. 


Natural Order Bh'^Boraginacea. 

Qynaion vcstitumi A. DO. 

Cordia Rothii, R. ct S. 

„ Myxa, L. 

„ latifolia. Roxb. 

Ehretia lasvis, Roxb. 

„ serrata, Roxb. 

Rhabdia viminea, DaU. 

Heliotropium ovaUfolium, Valil. 

„ strigosum, Willd. 

Macrotomia Benthami, DC. 

Mertensia echioides, Hf. an<l T. 

Myosotis csBSpitosa, Schult. 

„ rotundifolia, R. Br. 

Sritrichium rotundifolium, DC. 

„ sericeum, Royle. 

„ spathulatum Roylc. 

Echinospormum glocliidintum, DC. 

Cynoglossum furcatura, Wall. 

„ micranthiim, DC, 

„ longiflonim, Benth. 

„ grandifloruin, Hoyle. 

Trichodesma indicum, R. Br. 


Natural Order Bo.'—Salamoea. 

Solanum tuberosum, L., Potato, intro- 
duced. 

Solanum nigrum, L. 

,, verbascifoium, L. 
n sanctum, L. 

„ xanthqcarpum, Schr. 

„ indicum, 1. 

Pbysalis minima, L. 


Natural Order 85.^Siflanacea.-^(conelit] 

Pbysalis Pei’uviana, L., introduced and 
almost naturalized. 

Capsicum frutescens, L., LAl-mircb, 
(Hiilli, introduced and naturalized. 

Nieandra pbysaloides, Q»rtn, natur- 
alized. 

Witliania somnifera, Don. 

Nicotiana Tabacnm, L., Tamdku, intro- 
duced and mturaUzed. 

Datura Stramonium, L. 

„ fastuosa, L, 


Natural Order BB.—Scrophulariaoecs* 

Vcrbascum Thapsus, L. 

Cclsia coram.andoliana, L. 

Linaria raniosissima, Wall. 

Antirrhinum Orontium, L. 

Mimulus nepalensis, Wall. 

„ gracilis R. Br. 

Maxus snreiilosus, Don. 

,, rugosus, Lour. 

Lindcnbcrgia grandiflora, Benth. 

I, urticaefolia, Lehiri. 

n maeit)8tachva, Benth- 

Limnophila gratioloidcs, R. Br. 

Herpestis Hamiltoniana, Benth. 

„ Monnieria, H. B. K. 

Torenia cordifolia, Roxb. 

Vandellia Crustacea, Benth. 

Bonnaya brachiata, Link. 
n veronicaefolia, Spr. 

Hemiphragma hcterophyllum, Wall- 

Scoparia dulcis, L., naturalized. 

Veronica Anagallis, L. 
n Beccabunga, L. 

» deltigera. Wall. 

„ lanosn, Benth. 

„ alpina, L. 

„ biJoba, L. 

„ agi-estis, L. 

Buchnera hispida, Lamk. 

Striga euphrasioidcs, Benth. 

„ densiflora, Benth. 

„ hirsute, Benth. 

Leptorhabdos parviflora, Benth, 

Sopubia trifida, Don. 

Euphrasia officinalis, L. 

Picrorhiza Kurrooa, Royle. 

Pedicularis tubiflora, Fisch. 
carnosa. Wall. 

„ pectinata, Wall. 

,» pyramidata, Royle. 

„ gracilis, wall. 

„ porrecta, Wall. 

„ abrotanifolia, Bieh, 

,1 mcgalantha, Don. 

Natural Order %7,-^LentMaria, 

Utricularia flexuosa, Vahl. 
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Natwal Order ^^.'^Orobawhece, 

Plielipna indica, G. Don. 

^ginctia iiidica, Rozb. 

Natvral Order ^d.’'^Getneraeeae. 

Didymocarpus subalternanfi, Wall. 

„ atomaticuR, Wall. 

macrophyllus, Wall. 

„ pedicellatus, 11. Br. 

„ lanuginosus, Wall. 
Chirita bi folia, Don. 

Rhynclioglossiim obliqunni. BL 
riatystcmma violoidcs, Wall. 
Lysionotus tcrnifolius, Wall. 

Natural Order OO^Acanthacca, 

Tliunbcrgia grandiflora, Roxb. 

„ coccinca, Wall. 

Ebcrraaicra glauoa, N. ab. B. 
llygrophila polyapcinia, T. Andera. 

„ apiiiosa, T. iViuloi’s. 

I’otalidium barlerioidcs, N. ab B. 
lleinigrapliis Pavala, T. Aiidere. 
Strobilanilics auricsulatus, N. ab B. 

„ glutinosns, T. Andcra. 

„ alatua, N. ab E. 

„ Wallicliii, N. ab B, 

„ ifiophyllus, T. Audei-g. 

„ anisopliylhis, T. Anders. 

JRchraantliera Wallicliii, N. ab B. 
Djcdalacaiithus iicrvosus, T, Anders. 
Barlcria cristata, L. 

Lepidagathis cuspidata, N. ab E. 

„ pui'puricauliR, N. ab E. 

„ liyalina, N. ab E. 

,, fasclciilata, N. ab E. 

riilogacanllius tbyrsiflorus, N. ab E. 
Jnsticia Adliatoda, L. 

,, pcjiloides, T. Anders, 

„ procumbens, L. 

Ruiigla pcctiiiata, N. ab E. 

„ repens, X. ab B. 

Dicli])tcra Roxburgliiana, N. ab E. 
reristropbe bicalyculata, N. ab E. 

„ spcciosayN. ab E. 

Natural Order 91. — Vcrbcnacea:. 

Verbena officinalis, L. 

Lippia nodi flora, Rich. 

Lantana alba, Mill. 

Premna viburnoides, Wall. 

,) mucronatn^ Roxb. 

„ barbata, Wall. 

,, hcrbacea, Roxb. 

Callicarpa arborea, Roxb. 

macrophylla, Vahl. 
Cleiodendron serratum, Spr. 

I, infortunaium, L. 

» Siphouanthusi R. Bi. 


Natural Order 91.— 

•—(concluded). 

Caryoptciis Wallicliiana, Schauer. 

Gmclina arborea, Roxb. 

Vitex Xegundo, L. 

Holmskioldia sanguinca, Retz. 

Natural Order ^2,^Lahiaia. 

Ocimum canum, L. 

„ sanctiini, L, natvralhed, 

Ortliosiplion rubicunduR, Bcritb. 

Plcctrauthus Rcrophulnrioidcs, Wall. 

« striatuR, Benth. 

n Coetsji, Don. 

Tj tcniifolina, Don. 

„ oortlifoliuR, Don. 

Coleus barbatiis, Bentb. 

Pogostemon plectrantboidcs, Desf. 

Dj'sopbylla cruci.ata, Bentb. 

„ puniila, Benth. 

Colcbrookia oppositifolia, Sm. 

Elslioltzia polystaebya, Bentb. 

„ llava, Benth. 

I, incisa, Bentb. 

„ eriostaebya, Bentb. 

„ strobilifera, Benth. 

Mentha arvensis, L. 

„ iiieana, Willd, var, Royleana, 
Bcntli. 

Origanum nonnalo, Don. 

Melissa calninintlia, L. 

Microincria bitlora, Benth. 

Hcdcoina nci)alensi8, Benth. 

Salvia glutinosn, L. 

„ MtM)i’croftiana, Wall. 

„ hinata, Ro-xb. 

„ pleixjja. R, Br. 

Nepeta spicata, Benth. 

ff distans, Koylc. 

„ eiliaris, Boyle. 

„ ruder.nlis, JIam. 

„ Iciicophylln, Benth. 

„ Govaiiiana. Benth. 

Lallemantia Uoyleann, Benth, 

Anisomclcs ovata, B. Br. 

rninella vnlgnvis, L. 

Scutellaria gi’ossa, Bentb, 

„ repens, Ham. 

„ linearis, Benth. 

„ scainlcns, Don. 

Carniotome versicolor, Benth. 

Lconunis Eoyleanus, Bcntli. 

„ pubcscens, Benth, 

„ cardhicus, L. 

Laniium aniplexicaulc, L. 

„ petiolatuin, ttoyle, 

Colqulioimia coccinen, Wall. 

Slachys sericca, Wall. 

„ splcndens, Wall. 

Roylca elcgans, Wall, 

Leucas urtiewfolia, R. Br. 

„ lanata, Benth. 

„ moUiasima, Wall. 
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Natural Order %2,--Laliatm 
— <concluded). 

Leucas diffusa, Benth. 

hysROpifolia, Benth. 

„ cephalotcs, Spr. 

Leonotis nepctefolia, R. Br. 

Phlomis laroiifolia, Roylc. 
Eremostachys superba, Royle. 

Ajuga remota, Benth. 

„ bracteosa, Wall. 

Teucrium Royleanum, Benth. 
p quMtrifarium, Ham. 

Natural Order 93. — Plantaginece. 

Blantago major, L. 

„ Ispoghula, Roxb. 

Natural Order ^i.—Ch^nopodiaeeet. 

Chenopodium album, Ti. 

„ Botrys, L. 

Natural Order 95. — Batellaceee. 

Basella rubra, L. cultivated and natu- 
ralited. 

Natural Order 96. — Amarantaceoi. 


Natural Order ^9.—Polygonaecm, 
— (concluded). 

Rumex vesicarius, L. 

Kcenigia iBlandica, L. 

Rheum emodi, Wall. 

,, himalense, Royle. 

Pol^'gunani Ruxbnrghii, Meissn. 

„ plebeium, R. Br. 

,, hcmiarioides, Del. 

„ recumbens, Royle. 

„ aviculare, L. 

„ barkatuin, L. 

„ amphibium, L. 

„ lapithifolium, L. 

„ sphrorostachyum, Meissn, 
„ amplexicanle, Don. 

„ vaccimefolium. Wall. 

„ aifine, Don. 

„ ncpnlcnse, Meissn. 

„ sphscroccphalum, Don. 

„ capitatum, Ham. 

„ chincnsc, L. 

„ pterocarpum, Wall. 

„ ruraicifolinni. Roylc. 

Fagopyrum esculentum, Mojneh. 

„ cymosuin, Meissn. 

p tataricuni, Uiertn. 

Natural Order 100. — Laurinra. 


Deeringia celosioides, Moq. 

Rodetia Amherstiana, Muq. 

Celosia argentea, Moq. 

Ainaranthus caudatus, L. enltkatedand 
natuvalited. 

Amaranthus paniculatus, Moq. 

„ Qangeticus, h. 

„ frumcntaceus, Roxb, Rani- 

dana, Annrdana, culti- 
vated and naturalized, 
ff spinosus, L. 

.£rua scandens. Wall. 

„ lanata, Juss. 

Achyranthes aspera, li. 

Digera arvensis, Forsk. 

Pupalia lappacea, DC. 

Cyathula prostrata, BI. 

Altemanthera sessilis, R. Br. 

Natural Order Ql,-^Nyetagincm. 

Bocrhaavia diffusa, L. 

Mirabilis Jalapa, L., introduced and na- 
turalized. 

Natural Order 98. — Phytolaccaeeee. 

Pircnnia Latbenia, Moq. 

Natural Order 99. — Polyyonacea. 

Bumex Wallichii, Meissn. 

* „ nepalensis, Spr. 

‘ % haitatus, Don. 


Cinnamomiim TamaTa, N. ab K., va 
albiflorum, Tejpat. 

PhcBbe laiiceolatn, N. nb E. 

„ pallida, N. ab K. 

Machilus odoratissinius, N. ab E. 

Tcirnnthcra Roxburghii, N. ab E. 

„ monopetnla, Roxb. 

Litsaea consiinilis, N. ab E. 

„ lanuginosa, N. ab E. 

Natural Order lOl.—Tltymrlace^. 

Dn])hne papymceo, Wall. 

Wikstroiraia vii'gatu, Meissn. 

Natural Order 102. — Ltn'anthaceee, 

Loranthus ligustrinus, Wall. 

,t pulvendcntus. Wall. 

„ vcstitus, Wall, 

ri longiflorus, Desv. 

i» conlifolius, Wall. 

Viscara album, L, 

„ articulatum, Burm. 

„ attenuatum, D.C, 

Natural Order 103.— A7«<iyntf<r. 

Hippophae salicifolin, Don. 

E Iscagnus umbeUata, Thumb. 

„ latifolia, L. 

Natural Order W.-—8antalaeee. 

Osyris arborea, Wall, 
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Natural Order iOb.— ArUtolochiaceee. 
Aristolochift bracteaia, Retz. 


Natural Order 106. — Euphorhiacea. 


Phyllanthus nepalensis, MLill. 

„ parviFolius, Wall. 

„ velutiims, MUll. 

„ Miruri* L. 

„ Emblica, L. 

Antidesma diandi-uin, Tine, 

Securinega obovata, Miill. 

„ Leucopyrus, Miill. 
Putranjiva Roxburgbii, Wall. 
Andrachne oordifolia, Miill. 

RiHchoffla j avail! ca, Bl. 

Briedelia montana, Willd. 

„ stipularis, Bl. 

Croton oblong! folivis, Roxb., introduced. 
Trew!a nudillorn, Willd. 

Mailotui4 philippincnsiH, Miill, (Rottlera 
tinctoria, Roxb). 

Ricinus communis, L., cultivated, 
Homonoya ripariu, Lour. 

Baliospermum polyandrum, Wight. 
Kxccrcaria insigriis, Miill. 

Euphorbia indica. Lamk. 

„ pilulifera, L. 

„ ncriifolia, L. 

„ Sikkinicnsis, Boiss. 

„ longifolia, Don. 

„ Hclioscopia, L. 
y, ncpalenais, Boisa. 

„ ITivulia, Ham. 

„ Royleana, Boiss. 

Sarcococca prunifonnis, Liiidl. 


Natural Order 107. — Cupulifrra. 


Quercus scmecarpifolia, Sm. 

„ Ih'x. L. 

,1 dihitata, Tiindl. 

,, lanuginosa, Don. 

,1 in(!!a.na, Roxb. 
w auniilata, Sm. 

Natural Oi’der lOS.—iVyrjC'Jcroi. 

Myrica sapida, Wall. 

Natural Order Id^.-^Betulaceee. 


Betula Bhojpattra, Wall. 
M acuminata, Wall. 
»i nitida, Don. 
Alaug nepalengis, Don. 


Natural Order UO.— CVyl'icrcr. 

Carpiiius viminea, Wall. 

„ faginea, Lindl. 

Oorylus Coluraa, Linn. 

Natural Order Wl.’^uyhtndeet. 
Juglans regia, 

Bngelhaidtia Colebrookiann, Lindl. 

Natural Order ll2.-^ISalicinra. 

Salix tetragpenua, Roxb. 

„ babylonica, L., introduecd. 

,1 elegans, Wall. 

„ daphnoides, Ti. 

„ flabellaris, Anders, 

„ Lindleyana, Wall. 

Populus ciliata, Wall. 

Natural Order ]l{i.— (/rticacea. 

Ulmus integrifolia, Roxb. 

,. eroaa, Ruth. 

Celtis caucasica, Willd. 

„ australis, L. 

S|)onia politoria. Planch. 

„ orientalis. Planch. 

Cannabis sativa, L. 

Urtica parvittora, Roxb. 

Girardinia heterophylla, Dene. 

Pi lea scripta, Wedd. 

Lecanthus peduncularis, Wedd. 
Elatostemma sessile, Forst. 

„ diversifolium, Wedd. 

„ Stracheyaninn, Wedd. 

Boehmeria rugulosn, Wedd. 

„ macrophylla, Don. 

„ platyphylla, Don. 

Pouzolzia indicit, Gaud. 

„ viminea, Wedd. 

Debregeasia longifolia, Wedd. 

„ bicolor, Wedd. 

Memorialis pentandra, Wedd. 

„ hirta, Wedd. 

Villebmnea frutescens, Bl. 

Maoutia Puya, Wedd. 

Oudrania javanensis. Tree. 

Streblus asper, Lour. 

Morus atropui'purea, Roxb , introduced, 
„ levigata, Wall. 

„ iiidicn, L. 

„ alba, Willd, cultivated. 

Ficus bengalcusis, L., Bar. 

„ infectoria, Willd. 

„ religiosa, L , Pipal. 

„ cordifolia, Roxb. 

„ nemoralis, Wall. 

„ caudata, Wall. 

„ scandens, Roxb. 

„ foveolata. Wall. 

„ tuberculata. Wall. 

„ Roxburghii, Wall. 
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Natural Order 113. — TJrtieaceet, 
— (concluded). 

Ficus hispida, L. f. 
y, Cmiia, Ham. 

„ jfloincrata, Willd , Gular. 

„ C'arica, L. introduced. 

„ virgata, Eoxb. 


Natural Ord&r 120.— 

Tjpha elophantina, Boxb. 

Natural Order 121. — Juncatjinacea, 

Potamogeton pectinatiis, L, 
Apoiiogeton monostachyus, Boxb. 


Natural Order 114. — Plperacca, 

Peperomia reflexa, Dietr. 

Natural Order 115. — Gnetacex. 

Ephedra vulg-aris, Rich. 

Natural Order ]l6.--Conifera, 

Finus longifoli.'i, Boxb. 
i, Gcrardiaiin, Wall. 

„ cxcclsa, Wall. 

Abies Wcbbi.aiia, Lindl. 

„ Sniithiana, Forbes. 

Codrns Dcoilara, Loud. 

Cupressns torulos.a, Don, 

Juiiiperus coiUTnunia, L, 

,1 excels.*), Bicb. 

„ rccurva, Ham. 

Tax us baccata, L. 

Natural Order 117.— Pulmacsa. 

Phoenix acaulis, Boxb. 

„ sylvestris, Boxb. 

Charasarops Martiaua, Wall. 
Calamus Koylcaims, (Irill. 
Wallichia dcusillora, Mart. 

Natural Order 118. — Aroidem. 


Arissema Jacquemontii, 131. 

„ utile, Ilf. k T. 

„ costatura, M.art. 

„ speciosum, Mart. 

^ „ curvatum, Kmith. 

Bauromatum gutt.atuTn, Schott. 
Bemusatia vivipara, Schott. 
Amorphophallus campanulatus, Bl. 
Colocasia, species. 

Scindapsus officinalis, Schott. 

„ decursiva, Schott. 
Typhonium, species. 

Pothos scandens, L. 

Acorus calamus, L. 

Natural Order 119.— Xmanactfcc. 


ina minor, L. 
polyrrhiza, L. 


Natural Order l22.'-^Seitanuneee, 

Olobba Orixensis, Boxb. 

Zingiber capit.atum, Boxb. 

„ C'aisumunar, Boxb. 

„ ligulat um, lloxb. 

Curcuma august ifolia, Boxb. 

„ Zerumbet, Boxb. 

Boscoea el.nta, Sm. 

„ alpiun, Boxb. 

„ spicata, Sm. 

„ puipurea, Sm. 

Amomum subulaturn, Boxb. 

Hcdychium corouarium, L., inyardens. 
„ spicatuni, Sm. 

„ coccincum, Ham. 

Costiis spcciosus, L. 

Musa paradisiaca, L. plantain, cull leaf ed 
„ ncpalensis. Wall. 

Natural Order I2d^0re?ndace<ie, 

Oberonia iridifolin, Lindl. 

Dienia cylindrostachya, L, 

Liparis obc.oi’dnta, Vahl. 

Coelogyne cristata, Lindl. 

„ ocellata, Lindl. 

„ ovnlis, Lindl. 

Eria conTallarloidcs, Lindl. 

„ alba, Lindl. 

„ flava, Lindl. 

Dendrobium eriieflonim. Griff. 

alpestrc, Boyle. 

Otochilus, species. 

Apaturia Smithiana, Lindl. 

Eulopliia, campestris, L. 

„ harbacca, Lindl. 

Cyrt opera fusca, Wight. 

Vanda cristata, Lindl. 

Saccolabium guttatum, Lindl. 

„ Gharwalicum, Bcichb. f. 

Aeridcs affine, Wall. 

„ odoratum, Lowe. 

„ Hystrix, liindl. 

„ difforrac. Wall. 

Calanthe puberula, Lindl. 

Oiuhis latifolia, L. 

Gymnadenia cocullata, Rich. 

„ spathulata, Lindl. 

Aceras angustifolia, Lindl. 

Platonthci'a orchidis, Lindl. 

„ clarigera, Lindl. 

„ obcor^ta, Lindl. 

„ Susannn, Lindl. 

„ Candida, Lindl 

„ acuminata, Lindl. 
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Natural Order 123 . — Orvhidaeem 
—(concluded). 

Gamoplexis orobanchoides, Falc. 
Epipactis latifoliai Sw. 

„ macrostachya, Lindl. 

Spiranthes australis, R. Br. 
Habcnaria pectinata, Lindl. 

„ inteiTnedin, Don. 

„ marginata, Lindl. 

„ longifolia, Lindl. 

Peristylus Goodycroides Lindl. 
Herminiura Monorcliis, Sw. 

„ species. 

Satyrium nepalensc, Don. 
Monochilus flavus, Wall. 

Tripleura pallida, Lindl. 

Goodyera marginata, Lindl. 
Cypripedium coi'digcrum, Don. 

Natural Order l2L--^Jridaceaee, 


Iris sulcata, Wall. 

„ decora, Wall. 

„ Ramaonensis, Wall. 

„ ncpalensis, Wall. 

Natural Order Amaryllidacea. 

Crinum toxicarium, Roxb. 

„ amoenum, Roxb. 

Curculigo rccurvata, Roxb. 

Hypoxis aure^ Lour. 

„ orchioides, Kz. 

Natural Order 126. — Diotcorea. 

Dioscorea dcltoidca, Wall. 

„ sagittata, Roylc. 

„ pentaphylla, L. 

Natural Order 127.— Z*7uk?(?«. 

Tulipa stelleta, Hook. 

Gagca thesioides, Fisch. 

„ elcgans, Wall. 

Iphigenia indica, Kth. 

Lloydia serotina, Kclchb. 

Fritillaria cirrhosa, Don. 

» verticillata, Royle. 

Lilium giganteum, Wall. 

„ Wallichianum, B. et. S. 

„ nepalense, Wall. 

„ Thomsonianum, Hf. 

M rosetun, L. 

Gloriosa superba, L. 

Allium Victoriale, L. 

„ WalUchii, Kth. 

I, tuberosum, Roxb. 

„ OoTanianum, Wall. 

I, consanguineum, Kth. 
rubens, SchroedC 
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Natural Order 127.— iil/acr®.— (conoid.) 

Urginea indica, Kunth. 

Asphcslelus clavatiis, Roxb. 

Asparagus raceraosus, Willd. 

„ fllicinus, Ham. 

Poiygonatum multiflonim. All 
1 „ Hibiricuni, Red. 

„ vcrticillHtnm, All. 

Fluggea intermedia, Sch. 

„ Wallicliiana, Kth. 

Smilax maculata, Roxb. 

„ elegans. Wall. 

„ niacrophylln, Roxb. 

„ ovalifolia, Roxb. 

Paris jM)lypbylla, Sm. 

Trillidiimi Govaiiinnum, Kth, 
Disporum Pitsutuin, Don. 

„ calcaralum, Don. 

Natural Order l2%.~~Alimaeea» 

Alisma Plantago, L. 

„ reniforme, Don. 

Sagittaria sngittiiolia, L. 

Natural Order 129 . — Pontederoeewt 

Monochoria liastato, Presl. 

Natural Order \Z0.~~Cemme1ynaee(e, 

Cyanotis axillaris, R. et S. 

„ barb-ita Don. 

Commelyna salieifolia, Roxb. 

., bengaleiisis. L. 

„ obli(pia, Ilnm. 

Aneilema herbaceum, Wall. 

Natural Order m.^uncaeeat^ 

Juncus concinnus, Don. 

„ Icucomelos, Royle. 

„ castaneus, L. 

„ bufonius, L. 

„ effusuR, L. 

„ leucaiithus, Don. 

Natural Order m.—Peitiaceai, 

Eriocaulon quinquangidnre,L. 

trilobum. Ham. 

” sexangularc, L. 

Natural Order m.-^Chjperaeeee. 

Carex rigida, Good. 

„ Thomsoni, Boot. 

^ mitis, Boot. 

„ nubigena, Don, 

„ folioflfl, Don, 
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Natural Order lZ3.-~Cyperaceet~~ 
(concluded.) 

Carex longipes, Don. 

„ Moorcroftii, Falc. 

,1 alopecurioides. Don. 

. „ Widlichiana, l^sc. 

„ setigera, Don. 

M enienta, Nees. 

,1 unoinoides, Boot. 

„ vesiculosa, Boot. 

„ fllicina, Nees. 

condensatR, Nees. 

„ bengalensis, Roxb. 
Bh^chospora aurea, Nees. 

„ Wallichiana, Nees. 

Fimbristylis qiiinquangularis, Nees. 
ff dichotomn, Valil. 

„ aestivalis, Vahl. 

„ complanata, Link. 

Scirpus juncoides, Roxb. 

„ affinis, Roth. 

„ mucronatus, L. 

Abilgaardia monostachya, Vahl. 
Eleocharis uniglumis, R. Br. 

„ palustris, R. Br. 

„ ovata, R. Br. 

Isolepis setacea, R. Br. 

„ trifida, Nees. 

„ supini^ B. Br. 

„ Roylei, Nees. 

Eyllingia monocephala, L. 

„ brevifolia, Bottb. 

„ triceps, Nees. 

Eriophoram combsum, Wall. 

Cyperus pygmaeus, Vahl. 

„ alopccuroides, Rottb. 

„ compressus, L. 

„ niveus, Betz. 

„ difformis, L. 

„ Iria, L. 

„ rotundas, L. 

Mariscus paniccus, Vahl. 

Natural Order l^i.-^Oraminea. 

Oryza sativsi L., Rice, cultivated. 

Zea Mays, L., Makai, Bhuta, Indian 
Conii introduced and cultivated. 

Coix Lachryma, L. 

„ gigantea, Koen. 

Milium effusum, L., introduced. 
Paspalum pedicellatum, Nees. 

„ Bcrobiculatum, L. cultivated. 
„ Royleanum, Nees. 
Coridochloa semialata, Nees. 

Panicam sanguinale, L. 

„ oiliarei Betz. 

„ miliaceum, L., evltivated. 

„ maximum, Jacq. 

„ ovalifolium, Poir. 

„ longipes, W. k A. 

,, miliare, Lamk. 

„ vestitum, Nees. i 

f, plicatomi Roxb. | 


Natut at Order 134. - ti'riiminra- (oontd.) 

Panicam prostratum, Lamk. 

„ repens, L. 

Oplismenus colonus, Eth. 

„ compositus, R. 4c. S. 

„ frumentaceus, Kunth, eultu 

voted. 

„ stagninus, Eth. 

Setaria glauca, Beauv. 

„ italics, Eth., naturalized f cul- 
tivated. 

„ verticillata, Beauv. 

Penicillaria spicata, Lamk, Bajra, cul- 
tivated. 

Pennisetum cenchroides, Rich. 

„ triflorum, Nees. 

Gymnothrix flaccida, Munro. 
Arundinella setosa, Trin. 

Sporobolus diandra, Beauv. 

„ elongatus, R. Br. 

Agrostis alba, L. 

„ ciliata, Trin. 

MUhlenbergia sylvatica, Trin. 

„ geniculata, Nees. 

„ viridissima, Nees. 

Polypogon littoralis, L. 

Calamagrostis Epigejos, Both. 
Orthoraphium Roylei, Nees. 

Piptatherum aquiglume, Munro. 
Alopecurus pratesis, L. 

Phleum arenarium, L. 

Phragmites Roxburghii, Eunth. 

Chloris barbata, Swartz. 

Eleusine indica Geertn 

„ Coracana, Geertn, cultivated, 

„ verticillata, Roxb. 

. Cynodon Dactylon, Pers, Diib. 

Avena fatua, L. 

„ pratensis, L. 

Poa annua, L. 

„ pratensis, L. 

„ bulbosa, L. 

Eragrostis plumosa. Link. 

; „ pilosa, L. 

„ verticillata, Beauv. 

„ unioloides, Nees. 

„ poseoides, Beauv. 

„ nardoidcs Trin. 

„ diandra, Roxb. 

Melica ciliata, L. 

Kceleria cristata, Pers. 

„ phleoides, Pers. 

Dactylis glomerata, L. 

Festuca duriuscela, L. 

Bromus squarrosos, L. 

„ arvensis, L. 

„ giganteus, L. 

Arundinaria falcata, Nees. 

„ Falconeri, Ez. 
Thamnocalamus spathiflorus, Munro, 
Bambusa arundinacea, L. 

Dendrocalamus strictus, Nees. 

Hordeum hexastichon L., Jau, Barleyi 
ealHvated, 



OF THE NOUTH-WESTEllN TKOVINCKS. 


Natural Order 134.— (conckU) ^ 

Hordeum Tuij'are, L., cuttivatcdx 
Elymus sibiricus, L. 

Lolium speciosum, Stev. 

„ temuleritum, L. 

Triticum vulgarei Vil., Gehun, Wlieat, 
cuifiratetf. 

Mnesithca l«via,. Kthi 
Rottbrellia exaltata, L. 

Opliiuriis corynibosiis, Grtn; 

Wiiiiisui us graiiularis, Svv. 

Andi-opogon GrylIu.s,.Tj. 
yt aciculari.s, Ketz. 

„ involutnH, Slcnd. 

„ muTitniiiis, Uoxb. 

„ IschaBmum, L. 

Ilcteropogon oonloilus, 11. k S. 

„ Koylei, Nees. 

Sorghum vulgaro, l’crs.,.JoaTj cultivated. 

„ ITalcpensc, L. 

Apocopis Royleaims, Nccs- 
Brttnithcrum mollo, Noes. 
tt laiicifoliiim, Trin. 

» eduiiatum, Necs. 

Aiiaihcrum muricaluni, Beauv. 
(.’ymboi)ogon lanigcr, D^sf. 

„ ficxuosus, Neea. 

„ Martini, Maiiro. 

„ Sclwcuniithua, L, 

„ Nanlus, L. 

Aiidroscopia gigaiitca, Brongn. 
Aiilhistiria arundinacca, 
ft Anathcra, Nccs. 

scan(U‘ii.s, lloxb, 

Apliida aristatn, L. 

„ gouiculatn, Uoxb. 

Iiiiperata arundinacea, (.'yrill. 

Sacchaium spoiitajiouin, L. 

M })roccMuni, Uoxb. 

„ oltichiariim,. L., Sugarcane 

rultivatrdy introduced, 
tt Sara, Uoxb. 

„ filifolium, Nccs. 

Erianthus KavennsB, Beauv. 
it japonicu!;;, Beauv. 


Cryptogams. 
Filiccs or Ferns. 


Woodsia clongala, Hk. 

tt lanosa, Hk. 
lUcksonia appendiculata, Wall. 

tt scabra, Wall. 
Davallia pulchra, Don. 
tt nivaricata, Bl. 

II immersa, Wall. 

*1 nodosa, Hk. 

Adiantum liinulatum^ Bnrif*. 

>1 caiidatum, L. 

M Capillus-Vcneris, L. 


Filices or (ooidiuaed.) 

Adiantum vcnuslum, Don. 
Oheilantlies Dalhousia', Ilk. 

j) , lariiiosa, Knulf. 

Onyoliium auratuin, Kaiilf. 

)i japotiicuiii, Kuii/.c, 
Pcllea, calomelaiios, Junk. 

Pteris longi folia, L. 

„ cretica, L. 

„ qiiadriaiirita, Rcz. 
tt aqiiilina, 1.. 

„ Wallichiaiia, Agrlh. 
Woodwardia radicatis, Sm, 
Aspleinum, allernaiis, Wall. 

II variaiis Ilk. and Gr. 

II viridie, Iliuls. 

,1 Triclioinanrs, L. 

„ planicanic, Wall. 

II foidanuin, Benili. 

,1 biilbil'eruini Foist. 

„ tenuifoliiiM), Don. 

„ Filix keniiiia, Bernh. 

tt pnlypodioitlcs. Molt,. 

„ (lilatalum, Wall. 

„ escnlentinn, Pcifjl. 

I, • Ccteracli, L. 

,1 austral C| Brack. 

Aspidium auriculaluin, Sw. 

I, aculcRtuni. Sw. 

„ Tlioinsoni, Hk. 

„ aristntiini, Sw. 

„ falcaliim, Sw. 

Neplirodimn nnituin, U. Br. 

,, prolixniii, Bak. 

„ sparsuiM, I)(ni. 

„ inolle, l»esv. 

,, cieutarium. Bak. 

y, polyinorpliuin, Bak 

„ Filix-nms, Bidi, 

„ co(*lileutiiin, Poll. 

„ odorafuni, Bak. 

Oleandra Wallidiii, Ilk. 

„ ncriil'orniis. Cav. 

Polypodium crubeseens. Wall. 

prdircnini. Brcsl. 

„ iiiioaUim, Coleljr. 

„ anuenuni, Wall. 

„ la«'linc»pus, Wall. 

y, rnalaeodon, Ilk. 

„ triliduin. Don. 

,, Lingua. Sw, 

„ stigniosum, Sw. 

„ fissumi Bak. 

„ flocculo.suin, Doiii 

„ linearc, Thiuib. 

„ norniale. Don. 

,, meinbranaecum, Don. 

„ propinquuni, Wall. 

„ juglandifolium, Don. 

„ querei folium, L. 

„ himalensn, Hook. 

„ Iciorhizon, Wall, 

Acro.stidium virens. Wall. 
Gyranogramme vestita, Hk. 
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Filieet of /-Vrw#— (coucld.) 

Oyninograiiiine Andersoni, Bedd. 
„ javaiiica, Bl. 

,, lanceolata, Hk. 

involnta, Uoii. 
Osmunda Claytoniana, L. 
Bchizica digitata, 8w. 

>* Lygodium, scandciis, Sw. 

„ japonicurn> S\v. 
Botrychium daucifoliuni, Wall. 
^ ff Liinaria, Sw. 

^ II Virgiuiaiiuin, 8w. 


Lycopodlaeea. ^ 

Sclaginella Jacquemontii, Spring. 
I) setacca, Spring. 

Bubulifoliai Spring. 

MarsiUaceoe. 

MarsUea qndri folia, L. 

Characca. 

Charti vcticillnta, RuzU 
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PLANTS OF KUMAON/ 

The following list gives the names of all plants known to liavo 
, been found in Kumaon, Garliwal and the 

Area under notice. \ 

iinabar^ three of the districts which are iii«\ 

eluded in the Commissionership of Kumaon. Plants of the plains 

of India, plants growing in Tibet, and plants only found in th^ 

Independent States of Nepal and Tihri, do not appear in this 

list The words, “ common, ” freipient,” and “ rare ” have been 

employed to denote the comparative occurrence of the various 

species ; but as the European stations of Almora, Naini Tal, and 

Uanikhet are all situated at a height of between 5,000 and 7,000 

feet above the level of the sea, it will be easily understood that 

[ilants growing about that level are more likely to meet an oliserver’s 

eye than plants which grow either at a very high, or at a very low 

elevation. Plants which are marked ‘^rare” without any locality 

being given, are those which have been found by former observers, 

but which have never been seen growing within the limits of the 

division by Colonel Davidson, Mr, Waterfield or Dr. Watson. 

In the arrangement of the orders, genera, and species. Hooker’s 

^ Flora of Britisli India,’ has been followed as far as published, that 

is to say, to the end of Poh/petalce. With regard to the other groups 

the books chiefly consulted have been Brandis’ Forest Flora, 

Madden’s Papers in the Journal of the Asiatic Society, Royle’s 

Illustrations of Himalayan Botany, C. B. Clarke’s ('ompositie and 

(yommelynaceso, Steudel’s Grasses, and ( /'ypcraceie, Hooker and 

Baker’s Ferns, Mitten’s Mosses. 

Synonyms have rarely been given except where the name 
adopted in the list is different from that given by Royle. Royle’j 
Illustrations, published in 1839, is still a standard work on Hima- 
layan Botany, and most of the plants figured 
ange of plants. found in the Commissionership of 

Kumaon. There are, however, in Royle’s book a certain number of 
plants which are common near Mussporee, where the book was 
written, but which are not found east of the Alaknanda river, the 

* This notice and list has been prepared for this volume by Mr. W. Watson, M.n., 
Deputy Sanitary CoramiHsioner, Almora. 
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boundary between tlie Kiiinaoii (‘oiniiu.s.sionersliip and' Hie Native 
State of Tiliri. As examples of these Mussooree plants not found 
in Kumaoii may be quoted — 

iDktammis alhits^ Berheris Lycium, JRosa Lyelliy Sonmla tmiem^ 
Gentiana Karroo^ Bicrorhiza Karroo, Kremostavhys saperha. 

On the other hand, the common phalel tree of Eastern Kumaon 
(Bassia hutyracea) is apparently not found at Mussooree, as it is 
not mentioned by Roylo as occurring there. The same remark ap- 
plies to the very common and very beautiful SUang tree of Kumaon 
( Oka acuminata ), This tree, conspicuous from its sweet scented 
yellow blossoms, is never alluded to by Royle, so that he probably 
never piet with it near Mussooree. It is found in Kumaon at all 
“elevations from 3,000 to 7,000 feet. There are fine trees of it at 
Debi Dhiira at a height of 6,800 feet, and at Kapkot at a height of 
3,400 feet. 

The Kumaon Division iRcludes a tract of country varying much 

in elevation. On the south, the Bhabar strip along the foot of the 

liills has a mean height of about 1,400 feet, whilst the jiasses tliat 

l(‘ad into Tibet have an elevation exceeding 18,000 feet. It might 

be expected that European forms would l)o more abundant towards 

these passes than in the Bhabar, and this, on the whole, is the case. 

There are, however, some European plants that are only found at 

low elevations and are never seen above 
Eastern depression. n rm » i 

0,000 feet, llie most common or these 

are : — Ramnctdus scelerakin, Geranium molk, Veronica AnagalUs, 

and Verbena officinalis, and it- is difficult to assign an adequate 

reason for this phenomenon. Another remarkable fact connected 

with the montane flora is the eastern depression of many Himii- 

layan plants. By this term is understood that plants which occur 

only at high elevations near Simla are found to grow at lower 

elevations at Mussooree and at still lower heights near Naini Tal. 

The following plants may be named as affording examples of 

eastern depression — 

(«) The shrub Coriarm nepalensis, which gives its name to the 
station of Mussooree, is said by Royle not to grow under 
r ),000 feet at Mussooree. In Kumaon, however, it 
descen<ls as low as 2,000 feet. 
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.{7>) Hemphrcufina hterophiflla, one of tlie Scrophihirkceop^ is 
never found at Simla below 10,000 feet, whilst it occurs in 
Kninaon at 7,000 feet, and is common there at 8,000 feet. 

(c) The Tilonj oak, Qtiemis dilatata, is found at Simla about 7,000 
foot, and near Naiiii Tal it grows abundantly down to 8,000 
foot. 

.(d) Bipmms iiimim is one of the most common plants at Almora 
(5,800 feet), but is not found towards Simla at elevations 
bolow 8,000 feet. 

(^) Elsholtzla poh/staehpaj anotlier common Almora ])lant, is 
found in Kumaon as low down as 4,000 feet, but near 
Simla it is not m(‘t with under 7,000 feet. 

{/) Senecio densifiorm and Si, with auricled leaves, are 

corainon all over Kumaon in November as low as 4,000 
feet, but arc not found in the neighbourhood of Simla 
under 7,000 feet. 

It docs not follow, and is not apparently true, that the higlier 
limit of those plants follows the same law as their loNver limit, but of 
the exishmeo of the law of eastern depression of the lower limit of 
Himalayan plants, there can be little doubt. There is no example, 
so far as is known, of the converse, that is to say, of a plant 
confined to the higher ranges in Kumaon and growing at a low 
level near Simla. 

AVith regard to certain plants being confined to particular ro(;k 
formations, some interesting observations were made by Major 
Madden ; thus he found that Trigonella Arfff/rolo/mm rosmm, 

and Arfff/roloUum Jlaccidupi were confined to limestone rock. 77*//- 
inm seipf/llum, on the contrary, is only found on micaceous rock 
formations. 

One of the most interesting facts for investigation in tlie Flora of 
any country is the luinibcr of introduced 
ntroduced plants. plants which have become wild. Of these, 

two may be noticed in Kumaon. The deodar tree, which is really 
a native of the Himalaya west of the Alaknanda, but being a sacred 
tree, it has for many generations been planted round almost every 
Kumaon temple. There are now magnificent groves at Gangolihat, 
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LohagliAt, CliamplmNvat, and Bala Jagoswar, and there is a tree at 
Wdn in Garlnval wliicli is certainly many liundreds of years old. 
Still the deodar is undoubtedly not indigenous. The other plant is a 
weed and is of comparatively recent introduction. It is the Erigeron 
canadense, known to the natives as the locust weed, ( sallo) because it 
is believed to spring from soil where locusts have alighted. This 
plant is not mentioned by Major Madden, who published his papers 
in the year 1840, and it has therefore in all probability made its 
appearance since that date. It is now a most common and a most 
troublesome w-eed in cultivated fields. 

Many of the Kumaon plants are collected by the villagers and 

sold to herbalists to be used in iiKHlecine. The chief marts are 

, , Haldwani, Barmdeo, and Ramnagar in 

Indigcnoas drugs. i i 

Kumaon, and Kohhvara in Garhwal. The 
articles most in demand are the fruit of Termimlin Chelmln, the 
roots of Curcuma longa^ Kyllhujia triceps, Flper silvatmim, and the 
various species of aconite ; the bark of Myrim snpida and Cmna- 
momum Tamala ; the rind of the fruit of the pomegranate ; the 
powder from Mallotm phiUppinensis, and the various species of 
chiretta, all of which will be noticed hereafter in the chapter on 
‘Economic Botany.’ 

Dr. AVatson desires to record and acknowledge the assistance 
that he has received in the preparation of this list from liis friends 
Dr. King, Director of the Royal Botanical Gardens, Calcutta; Colonel 
Davidson, R.E,, and Mr. AV. AVaterfield of the Bengal Civil Service, 
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PLANTS OF KUMAON. 


DIVISION L— POLYPETALil^:. 


Scientific name. 

Vernacular 


name. 


ORDER l.-RANUNCUDACE^. 
Clematis (Cheiropsis) Nepaulensis ... I 


f, inontaim 

„ biirbellata 

(Flanmiiila) grata 
„ Goiiriana 


Ghantiali 


Ghantiali 


6 „ „ pnberula 

7 „ „ orientalis 

[parvifolia Eiigeworth.] 

8 „ „ niitana 

!) „ „ aciiniinata 

10 „ „ ouniiata [ain> 

plexicaul i s vehitina and 
gracilis, Kdgeworth.J 

11 „ „ Buclianamiana, 

13 ,, „ grcwiieflora ... 

13 Aneuiono (Erioceplialus) vitifulia ... 


(Anemonantliea) obtiisiloba, Kakriya 
[Govaniana and discolor]... 

„ rupestris 


„ „ rivularis 

„ (Oinalocarpiis) p.dyanthes, 

„ „ elongata 

Thalictrum (IMiysocarpuin) elegaiis ... 
„ „ platycarpiiiii ... 

„ „ ciiUratiim 

„ „ Cbelidotiii 

„ „ reniforrne [neu- 

rocarp ni, lioyle.] 

„ „ paiiciHorum ... 

„ (Euthalictrurii) ruiiduannin, 
„ „ saniculie for.nc, 

„ „ Javaniciiiii 

„ „ foliolosum 

„ „ minus ... 

Callianibemiini cacbemirianum 
Adonis estivalis 

Rammculus (Batrachiu'ii) aquatilis... 
„ (Hecatoiiia) sccleratus ... 


„ hirtelliis 

„ diffiiBiis 

„ iffitUB 

(Ecliinclla) flaccidus 
„ arvcnsis 


Bcngla jari.. 


I) e c e nj b (f r , near 
streamH; rare. 
April, cuiniiioii. 

May; rare. 

('oiiiinoii. 

Bhidrar and valleys; 
October. 

Colonel Davidson. 
Above 10, OIK) feet. 

May. Common. 

Rare. 

August, Septeiiilter. 
Very common. 

Octola*r. Very com- 
mon. 

Rare. 

June and July ; com- 
mon. 

May. Very common. 
Above 0,000 feet. 
June. Above 10,000 
feet. 

Common. 

Rare, 10,000 feet. 


Rare. Badri n.itli. 
Bare. 

Common; high eleva- 
tions, July. 
Frequent. 

Common. 

On trees ; autumn. 

tf 

Very com i on,su nmer. 
Frequent. 

Above 10,000 feet. 

» ... ” 

Bhi u lid. 

Common up to 4,000 
feet. 

High elevations. 
Common. 

Very common. 

Rare. 

Common at low levels. 
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DIVISION L--PaLYPETALJ:-( cmtmued). 


No. 

Scientiflc name. 

Vernacular 

name. 

Note. 


ORDER 1.— RAKUNCULACE.® -(concluded). 


89 

Oxygraphis fflucialiB 


Above 15,000 feet. 

40 

„ polypetala ... 


„ U»,000 „ 

41 

Caltha paliiatris ['Oovauiana, Royle], 
'J^rollius acuulis 


Common. 

4'2 


Above 10,000 feet. 

48 

„ pnmiliH 


12,000 „ 

44 

' Isopy ruin grand! dorum ... 



43 

Aqiiilcgia vulgaris 


Common. 

46 

Dulpliiuiuui deiiudatutn [pauciiiorum, 

Muiiila 


47 

Roylc.J 



„ Cflsriileuiii ... 


Above 15, 000. feet. 

48 

„ elntuni 


China hill 8,(iOO iiet. 

40 

„ vestitnm ... 


„ h,000 „ 

30 

„ Cashuiiriaimiu 


„ 10,000 „ 

,31 

„ Ajacis 

Muiiila 

Naiii Fill i zed. 

32 

Acouituui Lycoct.iiiiiin ... 

Bish 

Above 8,000 feet. 

33 

„ pul.iiutum 


»> »» >» 

64 

„ ferox 


„ 10 ,ooo 

35 

„ Napellus 



36 

„ heterophyliiim 

Atis 

„ 8,000 „ 

37 

Actsea spicatu 


Rare. 

38 

Cimicit'i^ga feetida 



r 39 

rseouia emudi 

Bhuuya madi'ri, 

Young shuots eaten. 


Ol^ER 2.~DTLLENIACE.®. 


1 

^nieuj5i.indlo« , 

... 

Rare. 


ORDER 3.— MAGNOLIACEiE. 


1 

MichcUa Kiaopa 

Ban champa, 

Common ; Beripnl and 




L’khimulh. 

s 

Schizandra graudi flora ... 

Siluugti ... 

Frequent ; (iagiir. 

8 

„ prupiiiqua ... 

Sindrtiyan ... 

Common. 


ORDER 4.— ANONACE.®. 


1 

Polyalthia Kurinti [G uattcria Korintf, 
Madden. J 

’V* 

Swamps. Bhiiliiir. 

S 

A nouu squamosa 

Bella 

Ditto ,, 

3 

Miliusa vciutiiia 


liiiru. 

4 

Saccopetalutii toiiieutosuui 

Kangri 

Kutdwara. 

1 

ORDER 3.— MENlSPERMACEAfi. 


1 

Tinospora cordifolla 

Gitfcha 

Common. ' 

2 

Cucculus lanrifoliuB 

Tilbarapanya- 

„ about 4,000 


„ villos'.iB 

liandkakra. 

feet. 

3 


Rare. 

4 

Stephania elcgans 


6 

„ rotunda [RoxburghianaJ ... 

Ganjara ... 

Common. 

6 

i 

CissampeloB Tareira [convolviilacea], 

Vir\ 
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DIVISION L— POLYPETA LM^( continual). 


No. 

Scicutidc uame. 

Vernacular 

name. 

Note. 


ORDER 0.— RERBERIDEJE. 


1 

jlolboellia latifuliu 

Gophla 

May, common, Rani- 




khct and Binsar. 


„ r//r. iinguBtifolia 



2 

Rerberi r (Mftliou ia) nopal cnsia 

Gop'.da 

Frequent, Tliakil and 




Biiisar. 

:t 

„ (Eubcrbcris) vulf^ariR 


High dfcvatioiis. 

4 

„ „ uniboilata 


Rare. 

5 

„ „ ariBtata 

Obutra 

Gonimon. High ele- 




vatiuns. 

0 

„ „ Lydiiin 

Kilmora ... 

Rare. 

7 

„ „ aaiatica 

(Nanmon. 

S 

„ „ Wallicliiana ... 


Cliina hill, Colonel 




Davidfion. 

i) 

ro:loi)]iylIum cnuuli 

... 

High elevations. 


ORDER 7.— NYMPHACEiE. 


1 

NcluuUjiutu Bpeciosura ... 

Kanwal 

Frequent, Buwali po- 



kiir. 


ORDER e.-^PArAVERACEL®. 


1 

Papaver dubiiiiu [glabrum, Royle] ... 

Tnkuvia ... 

Common. 

2 

Argcinonc incxicana 

Bliar bliand, 

Uhi'har; introduced. 

:i 

MoconopsiR aculoata 

Kduda 

Above 10,000 feet 

4 

„ lobuRta 

»> 

■ ’ i> ■ >» 

ii 

„ nipalonslR ... 

»> 

># »» >» 

(j 

Styloi)horuiu luctucoides. . , 

... 



ORDER O.^IUMARIACEiE. 


1 

Diccntra Roylei 


Rare. 

2 

„ BcaiulenH 


Common. 

:i 

Coryibilis rutaefolia fdiphylla] 



4 

„ caclicniiriana ... 


Ab )ve 0,000,feet. 


„ crithiiiifulia ... 


Rare. 

0 

„ degniiB 


Above 10,000 feet. 

7 

„ Govuniana 


„ H,000 

ti 

„ rumosa 


„ ia,ooo „ 
Common. 

y 

„ sibirica [filiforniiB] 


10 

„ coni' ta ... •... 

Rhutkes 

Very eomuion, 

Common, HiuBar. 

Above 10,000 feet. 

11 

12 

„ chsrophylla ... 

„ ndfolia 


]» 

„ ilubdiata 


11,000 „ 

14 

Euniaria parrifolia [VaillantiiJ 

Khairuwa ... 

Very coinmou. 


ORDER lO. -CRUCIEERiE. 



Tuibe Auaiiidk^e. 



1 

Nasturtium ofHcinalo ... 

Piriya halini, 

Cultivated. 

2 

„ paluBtre 

Common. 


„ moTitanum ... 



4 

Barbarca vulgaris 



s 

Arabia glabra 


Frequent. 
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€«tlSION L— POLYPETAL 


' Scientific name. 


ORDER ro,- CKUCIFERjE— (continived). 

TkirG a r AR iijKiU — (eoncliidcd). 

6 Arabia alpina 

7 „ nmpicxicanlis ... ... Rai ghiia 

8 Cardamine hirauta 

9 „ impationa ... ... Sbelija 

10 n inacrophylla ... 


Thibb Alt88ixea. 

ATyaaum mari ti mnm 
ty caneacena 
Darba (Chryaodraba) alpina 
„ (Leucodraba) incana 

ff „ laaiophylla 

,, fladnit/.enais ... 


Frequent. 

I Cummon. 

Very common, 
('ommon. 


Naturalized. * 
Above 14,000 fret 
» J2,0Q0 „ 

„ 10,000 „ 

„ ii>,000 „ 

„ 1» 000 .. 


TftiHE SlSYMBRIKA 


Siayjnbrium molliaaimuin 
„ Uinialaicum.. 

„ Tlialiaiiuni .. 

rupeatre 

„ atrictuin .. 

„ Wallichii .. 

„ aopliia 

Coliimnae .. 
„ Alliaria 

Eutrema priinulsfoliuni ... 
Erysimum hieracifolium 


Tribe BRAsaiCEiS. 


98 Braaaica nigra 

99 tt campeatria 

„ mr. dichotoma ... 

„ r/n. glauca, Rox 

„ rar, glanca, Royle 


„ piDcea 
Eruca aativa ... 


Tribe LEi iniNKRt. 


Olapsella Rursa-paatoria 
34 Ijepidiiim aativum 
86 „ capitatiim 

86 ,, ruderale 


Tribe Tiil.\8pidkj». 


87 . Mcgacarpcea polyandra 

38 * Thlaspi arvenae 

39 yy alpeatre 

4(f Jberidclla Andeyaoni 


Jaufighua ... 


Jariya 

! Kara, pila Bar* 

I Eon. 

Dain toriya,.. 


Dhapriya ... 


Above 8^)00 fcL't. 
„ 10,000 „ 
Common. 

Above 8,000 feet. 
Com’ ion. 


Frequent. 

Rare. 


Cnltivated. 


„ up to 11,000 
feet. 

Weed in fields. 
Cultivateil. 

Common. 


Very coipmoa. 
Common. > 

Above lo,o6o feet. 
Common, May aad 
June, Almora. 

Above 10,0010 feet. 
Common. 

Above 7;o00 feet. 

« 13,000 ^ • 
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1)1 VISION 1.— tOLYPETAL;R-( vontinued ). 


No. 



Scientific name. 

1 

Vernacular 

name. 

Note. 


ORDER 10. CRUClFKRAfi (concluded). 



THinU RAL>HANK.4fi. 



41 

Ruphanus BativuH ... ... I MuH 

Cultivated. 


ORDER 1 1.— OAPPAKiDACEJfi. 


1 

Cleoine [Polaniflia, Madden] viscosa... 

... 

Common, Khabar and 




valleys. 

2 

tJynandropBis pentaphylla 


BbiibuT and valleys. 

« 

Cluppar.fl BDiiioau fn/r. leuconhylla] ... 

Ulta kanta... 

(oinmon. 

4 

„ horrida 


Biiabar. 

C 

Msariia arenaria (Nicbiihria oblongi- 


Rare. 


folia, lioylc, 111.1 




ORDER 12.- RESEDACEAi. 


i 

RL«edu odoruta 

... 

Naturalized. 


( ’ R 1) 1':R 1 a.—VlOL ACE-.E. 


1 

Viola bidora [reniformiH] 


Common. 

2 

„ Patrinii [ejesjuloHaJ 



3 

„ didusa... 


Rare. 

4 

„ BerpeiiB fcanesccns, Wall] 


Co union. 

fi 

„ kuiuiwarcnsis 

... 

Above 11,000 feet. 


ORDER 14,~-BIXlNK.dC. 


1 

Cochlospcrinuni ( « ossypiu'u 

Kunibijkalira, 

(k)mmon, Hhubar. 

2 

Flacoiirt a Raiiiontclii ... 

Kanlai 



,, Bipiaria 

,, 


4 

XyloBina longifoliu 11 

Katari 

Rare. 


ORDER l.^).~-PrrTUSPORAOEJ5. 


1 

Pittosporuni (loribunduni 

\ 

Common, river b.ickft, 

2 

„ (TiocaTpuiu ... 

\ Gar Biling ... 

” 


ORDER J6.- POr.YGALACM^. 

Polygala trii)hylla[glauccBceiiB,WaU |, j 
„ crotulariohlcB ... 

„ abyssinica 

„ kpta'ea [oligophylla, Wal- 
lich]. 

])€!rBicarifefo1ia... 

„ chiueiiBiB, [Rothiana, W. 

’■ ' and A. 

M Bi bi rica [clegaoB, W allich], 

ORDER n.—CARYOPHYLLACEiE. 
TbIDK SXLKNIi.Ai. 


Saponaria vaccaria 
Sileav i^liata 


f’o nmon, autumn. 
Vi'ry comniop. 

Rare. 

(^omirum up to 4,000 
feet. 

August, fre^jneiit. 

Co iiinou, Hliabaf, 



... 

feet. 



Introduced. 



Commou. 

... 

1 L 
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5IVISION L— POLYPETAL^— ( ronlmwd). 


No. 

Scientific name. 

Vernacular 

name. 

Note. 


ORDER 17.-~CARYOriILLACKiE-(coiicluilcil). 

TltlUE SlLEM'AB— (coucl lldetl). 


4 

Silcnc conoidea 


I'ommon. 

f) 

„ gallioa 


Introduced. 

fi 

„ Falconeriuna 


Co 1 iiion. 

7 

„ fSirachcyi 


Rare. 

8 

Ouciibal 118 baeci ferns 



9 

Lychnis muIttcaiiliB 



10 

„ infiata, R1 ink worth 


Very ra»e. 

11 

„ indica [fimbriata, MaddeiiJ. 

Tkibe Alsinkaj. 


Very common. 

li 

CcraBtium dahuriciiin ... 


Rare. 

in 

„ vuigatiini [triviale, Mad- 

denj. 


Very common. 

14 

„ Thomsonii 


Rar(\ 

16 

Stcllaria (Schizustegium) crispala 
[nionasperma, DoiiJ. 


Common. 

16 

„ „ jiauiciilata [media, 

Wight. 


Rare. 

17 

„ (Malacliimn) aqnatica ... 



18 

„ (Eustellariu) media [mono 

gyna, Don]. 



19 

„ „ BcmiveBtita 


Painkhanui; common. 

SO 

pf Webbiana, [Leii- 
costimma angus- 
tifol.a, Wall]. 

„ „ lati folia, [Icucob- 

tcmnia lat. folia. 
Wall]. 


Very common. 

SI 


Rare, llnnipmii. 

22 

„ (Larbra?a) longissima ]pa- 

teiiB, Don]. 


» 

23 

„ ( Adenoiiema) decambens. . . 


Above I J ,000 feet. 

24 

Arenaria (AUine) folioBu 

... 

raiiiklianda ; common, 
ilune. 

25 

„ (Ereniogone) festucoidcB ... 

... 

Rare. 

26 

„ [Euthalia) serpyllifolia ... 


Common, May & June. 

27 

„ „ oibiculata 


28 

„ (Lepyrodiclis; holosteoidcB, 



29 

„ Renthaini 


Rare. , V 

30 

Sptrgula ar Ycnsis 


Introduced. 

31 

. pentandra [Arenaria flacci- 

(la, Roxb. j 

Tkibe RuLyoAKpiiK. 



32 

Dry maria cordata ... ... I 

1 

Common. 

33 

rolycarpaeacoryniboBa ... ... | 


»> 


Okdkr 18.-rORTULACEili. 


1 

Tortulaca okracca 

Luniya-kulfa, 

Common. 
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DIVISION L— POLYPETAL^-( coniinucd ). 


No. 

ScicntiOc namo. 

Vernacular 

name. 

Note. 


OBDEK 19.— TAMAlUSCINE-ffi. 


1 

Tamarix gallica 


Bluibar. 

a 

„ (lioiea 



» 

Myricaria gcimanica 


Er(‘c|ueiit, above 10,000 
1‘eet. 

4 

„ clcgang 

ORDER 20.— TI YPEIUCIN] 

... 

Erfiiucnt, above 1 1 ,000 
feet. 

1 

Hypericum (Andropaeniuin) ceruuuni, 

Ulua-bena ... 

Couinum. April. 


y, cimlifolimn ■ 


Rare, Ritiiini. 

a 

„ lysimachioidcB 


Freijiieiit above 8,000 
feet. 

4 

„ pahiliiin [nralnm, Don]. 


Common, September. 

5 

„ (Euhypericu i ( perfora- 

tii.il. 


>» >» 

G 

clodeuides ... 


„ AngiiBt, and 

Septembir. 

7 

„ nopauleiise ... 


„ AiigiiHt, and 
September. 

8 

„ (Rr.athyg) japonicum 

[pllHillUMl]. 

ORDER 21.— TEBNSTlliEML 

VCE7E 

Low elevations. 

1 

Kurya acuminata 

Dciira 

! (^)mmon. 

2 

.\ctiiiidia [Trochoatigina, Madden] 
callosa. 


Bliabar and banka of 
Sarju. 

V. 

Sauiauja iiepaidcnsis 

Oogana 

Common. 

4 

Camel : ia thca 

ORDER 22.— Dll’TEROCAUl 

Clui 

l’EA5. 

Introduced. 

1 

Shorea robusta ... ... 1 Sal Sakliu ... 

ORDER 23.— MALVACBAS. 

TiiiiiK Maly 

Common up to 4,o00 
feet, March.. 

1 

Malva vcrticillata 


Frequent. 

2; 

„ nilventriB, [mauritiana, M;ul- 
den]. 

„ rotundil'olia 

Tilelioni ... 

OardeuK and wild. 

. a 


f\mimon. 

4 

„ parviHora 


Up to 2,000 feet. 
Common. 

c 

Sida rhuiiibifolia 

Bhoa KalabaM 

G 

„ curdifolia 



7 

Abntiluii polyaudrum ... 


Rhabarand up to 3,000 
feet. • 

8 

„ indicum 

TitIUK UiUSNlSiU. 



9 

Urdu lobata 

Sujiya Cliat- 
kiira. 

Common, banks of 
BtreaiiiB. 
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»o. 

Sclentiflu name. 

Vernacular 

name. 

Note. 

10 

ORDER 23.-MALVACEJE-(co 

lllOIStEJB. 

Hibiscus (Fiircarin) fnrcatns 

ncl tided). 

..N 

Introduced. 

11 

,1 (Laji^unea) solandra 


Common. 

IS 

ft (Abolmoschus) ficulncuB ... 

Huo Kap^sya 

„ 

13 

„ 

II 

14 

„ canceliatus 

II 


15 

Tiiespcsia lampas 

Kapasya ... 


16 

Tkihe Bomba cEiK. 

Kydia calycina ... ... | 

Pata 

Common, September. 

17 

Bombax malaliaricum [Bombax iiep- 

ISemal 

„ Bb ibar, up 


1 taphyllum, Uoxb.] I 

ORDER 24.- STEUCD1.IACEJE. 

to 4,800 fett. 

A 

1 

Stcrculia iircns 

Katira 

Bhabar. 

2, 

„ vlllosa 

Vi\yi[ ... 
Budala 


3 

„ (Firmiana) fiilgcns [Wal- 

Common. 

4 

lichii, Madden.] 

Helicteres isora 

Maror plial, 

Bhiibar, May,-S( ptein- 

6 

Pterospermum accrifoliiim 

Muclikunda, 

ber. 

Introduced. . 

6 

„ lanceoe folium fP. nub- 

II 

Bhdber. 

? 

erifoliu >, Madden] 
Mclocbia corchorifolia, [Rie<lleia cor- 


Up to 4,(H)0 feet. 

8 

'cborifolitt, Dec.] » 

Waitberia indica, [Melocliia corcTio- 


II ir 


1 Slfplia, Wall.] 




ORDER 25.-TILIACEiE. 


1 

Gre^ia oppositifolia 

Bhekla, bhen- 

Common. 

S 

„ lilia?folia ... f.-... 

gal. 

Frequent, va leys. 

3 

„ asi atica [el asti ca, Royle/fH.] 

Pharsiya ... 

Coniiiion, ciLtirated. 

4 

„ sapida [nana, Wall] 

Common. 

5 

scabrophylla [pclerophylla, 

' Wall] 

, „ laevigata [didyira, Roxb] ... 

Gar bheli ... 

II 

6 

Bhimul 

»> 

7 

„ polygara 


Bliabar. 

8 

Triumfetta pilosa [oblongata, Wall] 

Leshwa, ku- 

Common. 

9 

„ rhomboidea [angulata, 

Chat kura ... 

Up to 4,000 feet. 

10 

Wall.] 

Corchorus fascicularis ? 


Introduced. £9 

n 

, RcutanguluB ? 



12 

Eloeociirtnis Varuniia 

Ja'pai 

Rare. 

1 

ORDER 26.^ LlNKiE. 

Linum iisitatissiinum ... 

1 Alsi 

Introduced. 

S 

Reinwardtia trigyna 

Pybra 

Very common) March. 

3 

“ II tetragyna ... 

1 - 

Rare. •’ ’ 
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Vernacular 


ORDER 27.— MALPIGHIACEiE. 

liiptage ma^ablota 

Aspidoptcrys Wallichii [Hi rasa nu- ^ 
tans, WallJ. 


March ; common up to 

3,0()0 loot. 

June; frequent up to 

4,000. 


ORDER 28.~ ZYGOPnYLLE^.. 


Tribuliis terrestria 


ORDER 29.- GERANIACEAC. 


Geranium pratenac 
„ collinum 


fUaluatre ? [grand! florum, 
Edgcwortli] 
Wallichianum' 

Grcvilloanum [eriostempn, 
Don] 
nepaicnse 
polyanthea ... 
rotundifolium 
ipoUc ... 


10 „ Robertiannm 

11 „ liicidum 

12 „ ocellatinn Tbi color, Royle, Ankri 

111 ] 

13 Tropaeoliim majua 

14 Oxalia cornicu'ata ... ... Chnlm 

1^ „ acetosella ... ... 

10 Riophytum sena'.tiviim ... ■••. ',= 


„ Reinwardtii... 

Inipaticna (Brcricapanlae) Balsamina, 
„ (Longicapauloe Boylci I’ar. 

moBchata, Edge. 

„ Themaoni 

„ sulcata [gigantea, Edge.], 

„ amplexicanlis 

„ Bcabrida [tricornia, Lind, 

Hamiltoniana, Don]. 

,, bicormita 

„ amphorata ... 

var umbroaa, Edge, [bi. co- 
lor, Roylc, 111.] 

„ racomoaa 

II laxiflora 

. xnicranthomum 
„ brachycentra 

II glauca 


Rare, Painkanda. 


Common, Naini Tal 
aiul Binsar, iJuly, 


Common, May, June. 
Rare. 

»» 

February. Banks of 
Ganges up to 1,500 
feet. 

Common. 

Very common, Aprils 
May, 

Introduced. 

Very common. 

Rare, Pindari, April. 
Com con up to 4,000 
feet. 

II n 

Gardens. 

Common. 

12,000 feet. 

Frequent. 

Rare. 

Common, May, June. 
Rare. 

Common, autumn. 


Frequent. 

„ »» 

Rare. 

Frequent, summer. 
Rare, Diwili. 


m 


HIMALAYAN DISTRICTS 


DIVISION 


No. 

Scientific name. 

Vernacular 

name. 

Note. 


( UDEK ;io.— RUTACli/lS. 

TmIBK 1 UTEiB. 


1 

Bffinninghauaenia albiHora, [Uuta 
albiflora, Wall.] 

Tribe Zantiioxyle.*. 

Fisiighas and 
iipanya ghas. 

Very common, autumn. 

3 

Zantlioxylnm alatnni, [Z. haatili*, 

Timur and 

Common. 


Wall.] 

tcjbal. 


3 

„ acantliopoidum [hostile, 

Wall.] 

Simnr 

Rare, Biidh Jageswar. 

4 

„ oxyphyl! um 


Frequent, Gag.ar. 

5 

„ nailrim;a 

Thibe Toddaliea!. 


Rare. 

6 

Toddalia aciilcata 

Khasern ... 

Bhabar ainl ralleys. 

7 

Skimmia [Liinonia, Wall. Anque- 
Tilia Decc.] Laurcola. 

Tribe Aurantik«. 

Nchar, kas- 
turi, gural 
pata. 

Very common. 

8 

OlycoamiB pontaphylla ... 

Fotla 

Common. 

9 

Murraya exotica 

Juti 


10 

„ (Bergera) Koenigii 

(iaiii 

Very common. 

11 

Clanseiia pentaphylla ... 


Bhabar. 

12 

Linionia acidissiina [L. crcnulata, 

' Roxb ] 



13 

.Citrus incdica 

Bijanra 


>i 

var. limonnm 

Jamira 


; „ aiirantium 


Rare. 

15 

'Feronia Elephantuni 

Kait 

Bhabar. 

W 

.^glc Marmelos 

Bel 

n 


ORDER 31.— SIMARUBE-ffi. 


1 

ricrasma quassioides ... ... 1 

Valleys ; frequent. 


ORDER 32.— OCHNACEiE. 


1 

Ochnapnmila 

... 

Rare. 


ORDER 33.-BURSERACEiE. 

' ■' 


Tribe AuRANTiK.as. 

4 

1 

Boswellia serrata [thnrifera, Roxb.] 

Sale, gugar... 

Bh4bar. 

* - - 


rar. glabra 

Gugai 

2 

Garuga pinnata 

Kharpat ... 

»» 


ORDER 34.-MELIACE^. 


1 

Melia Azadirachta [indica] 

Ni'm 

Introduced. Bhdbar. 

2 

„ Azalarach [semper vi rens Roxb], 

Betain 

Common. 

3 

Heynea trijiiga, [Zauthoxylon con- 
naroidiB, W. & A.] 


Bhabar. ., ; 

4 

CedrelaToona 

Tun 

Valle^!^^l^^»- . 

5 

„ serrata 

Dal 
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T)IV1^5lON 


No. 


1 

3 


a 


1 

a 

.T 

4 

i) 

<; 

7 

a 

u 

10 
11 
I a 




1 

a 

a 

4 

5 

6 
7 

nr 

11 

12 

i» 

14 


15 

16 

17 

18 
19 


Scientific mime. 


Vermicnlsir 

name. 


Note. 


ORDER 35.— OLAGINEiE. 


Olax Bcandeiia 
„ naiia 


RliJilmr. 

Prwjiient. 


ORDER 36.-4LrCINKJE. 


Ilex (lipyrena 
„ odorata 

„ excel aa 


Kandali 
Gar — kaiila, 
^arahiin. 
Kandali 


Very com moil. 
Frequent. 

Gommon. 


ORDER 37.— CELASTRTNE^:. 


Euonyiiius j'randiflorus [lacerus, Don], 
„ tingens 

,, fimbriatufl 

„ frigidiis 

„ echinatus 

„ ptmduliifl r.iapo*iiciw, Wall], 

„ llamiltoniaiuiH 

Celastrua paniculata [nutans, Roxb]... 
Gymnosporia rufa, [Celaatrus ruJ!a, 
Rrundis.] 

„ Royleana, [C. spinosiiR, 

* Lara], 

„ inontana [C. sencgalensis. 

liain.] 

Elicodcndron glaneum, [Roxbnrgliii, 
W. & A., Neerijadicliotoma, Roxb]. 

Microtropis discolor 


Kasuri 


Agnii 

Malkaghi ... 


Gwala-darim, 


Shanria jam- 
r a a i a n d 
dchbri. 


Blnibar, ^ to 3,0fH) feet. 
Frequent, April. 

Rare, 9,000 feet, April. 
„ 10,000 „ 
Frequent, April. 

Common. 

March. Rhim Tdl. 
Rare. 

Common. 

Rare. 

CoMiinon. A white 
aphis feeds on this 
tree. 

Fret|iicrit. 


ORDElt 38.— RIIAMNACE^E. 


Ventilago calyculutu [madraspatana, 

Rakt p i t 

Roxb.] 

kiilu lag 

Zi /yphiis ju jiiba 

Bair 

„ nummularia ... 

„ 

„ vulgaris 

»> 

ft oxyphylla 

»» 

„ xylnpyrus 

ft 

„ rugosa 

ft 

Berchemia fioribunda 

Kiila lag . 

„ fiavesuens 


„ Edgeworthii ... 


Rharanns dahnricus [virgatus, Boxb.J 

Chadrni 

I* purpureus 

„ triqueter 
,» procumbens 

Gbont 

Hovenia dnlcis 

Sagoretia oppositifol ia . . . 

Aglaia 

QQiiaQia leptoetaohya ... ^ ... 

)i ' '*fiepalenBiB ... ... 

Kala lag . 


Common. 

Cultivated. 

ff 

Frequent up to G,000 
feet. 

Bliibar. 

Frequent. 

RamesliM'ar. 

Common, April. 
Cionimon. 

About 7,000 feet ; oa 
limestone. 

Rare; cultivated. 
Coinnon. 

Bhdbar. 

Coimuon ; valleys. 


43 
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No. 

Scientiilc name. 

Vernacular 

name. 

Note. 

1 

ORDKR 39.— AMPSLTDF 

Vitia (Simplieifolia?) quiulranpularis 

Har jora . . . 

Bhabar. 

S 

[Ciasus eiiiilisj. 

„ pallida 


Rare. 

s 

„ repanda [rosea, Uoyle 111.} 


Frequent ; Bhibar. 

4 

„ adnata 


Rare. 

5 

f, pedicellata 

... 

IS 

« 

„ Innata 

Pnrain 

Common, May. 


^ var. rngosa 

Ass^ja 

II July. 

7 

jf latifolia 

Pah-lagnli ... 

„ Bhabar. 

8 

vinifera 

Wild? 

9 

„ parvifolia 

Barain 

Common. 

10 

„ (Trifoliatas) carnosa 


Bhabar. 

11 

„ [Ampelopsis, Wight] hi* 

Chappar-tang. 

Common. 

IS 

malayana. 

1, divaricata [tomentoaa, W. 

Amila 


IS 

and A.] 

tf (Digitatie) obtccta 



14 

„ (Pedatae) capriolata [Cis- 


II 

16 

BUS acrriilata*, Roxb.] 

„ lanceolaria [CiBsua femi- 

Panj-pata ... 

K4nibagh. 

16 

nea, Roxb.J 

Leea (Simplicifoli^) macrophylia ... 

Frequent. 

17 

„ (Pinnatie) alata 



18 

„ aspera 

Kurmali ... 

Common. 

19 

„ (Bipinnatae) sambucina ... 


Bare, 

. -I.;' 

ORDER 40.— SAPINDACEuE. 


1 

Tribe Sapindkas, 
Cardiospermnm TIalicacabum 


Bhabar. 

8 

^sculuH (Pavia) iridica 

Pankar, pan- 

Common. 

8 

Schleichcra tr i juga 

gri. 

Kusam 

Bhabar. 

4 

Sapindns Mukorossi 

Rita. 



„ . rar. deter gens 


Rare. 


„ rap. acnininatus 


Comron. 

5 

Acer (Integrifolia;) oblongum 

Patangtiya... 

Common ; cups are 

6 

„ iBBvigatum 

made of the wood. 
Common. 

7 

Acer (Triiobatse) pentapomicum . . . 


Bh&bar. 

8 

^ (Quinqiielobatae) caBsium 

Kiln 

Frequent. ^ 

0 

„ villoBum [sterculaciurn Wall?]. . . 

... 

8,000 feet ; cups made 

10 

„ caudatum [pectinatiim Wall.]... 


of the wood. ‘ 
10,000 feet. 

11 

„ (Septemlobatse) pictum fcultra- 

... 

Very common. 

19 

tom, Wall.] 

Tbibb DopoNBat. 
]i)odon»a Tiscosa . 


Bare ; Bh4btr. 


Tbzsb Meliamthba 



13 

Melianthus major . « 

... 

Introduced. 
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IHMALAYAN DISTRICTS 


DIVISION I.--.I\)LYrETALj;-(6m//m/c^^ 


»o. 

Scientific iwimc. 

Vernacular 

name. 

Note 


1 ORDER 46.--LEGUMlNOSiJ>-~<coiitiiined). 

TkIBE (lEMSTKiK— ( cOIIcIiuIchI). 


n 

Crotalaria (Calyciiia* scssiliriora 


Common. 

12 

1 [anthylloiclcB, Liiiii]. 

„ (ErcctaB)svricni 

Gimgri 

Valleys, common. 

]» 

„ (l''riocHri)a*)tctTUKoii!i 


»* 

14 

„ (Trifoliolataj) inedicaginca, 


Very conimon. 

16 

„ „ ineana 


Naturalized. 

16 

Taiin: 'rRiFOMEi»:. 

* Skction Dioitat^w. 
Trifoliuni prajjienBe 


Cultivated ; rare. 

. 17 

„ r(^cn8 


„ common. 

18 

raroclietiis cununuiiiB [oxiiUdifidia, 


Common, damp ground. 

19 

Koyle.] 

SlvCTiON 1 ’l\XAT.«. 
Trigouella Fajimm-graRcum 

Metlii 

Cultivated. 

20 

M .*PQlycerata [incisa, RoyleJ 


July, on limestone. 

ii 

„ f gracilia 

... 

22 

„ piibcBceuB 


'Col. Davidson. 

23 

ly corniciilata ... 


Kre«iuent. 

M 

„ eniodi 


Col. Davidson. 

25 1 

Mel i lotus parvi flora 


Cultivate«l. 

26 

„ alba 

Garila 

(.\)inmon. 

*7 

Medicago lupnlina 



1 

„ denticulata 



1 

1 

Tkiuk LoTKjC. 



29 

Lotus corniculatus 


Very common. 

30 

Tiiini-: GALKCEiB. 

Cyamopsis psoraliodcs ... ' 


Bluibar. 

31 

Indigofera (Sphoeridiophora) liiiifolia 


„ 

32 

„ (Faucifolioluts) trifoliata ... 


II 

33 

„ „ trita 


, Common. 

34 

„ (MiiltifoHolatip) hirsuta ... 

Nana-sakina, 


35 

,, Gerardiana [hctc r a n t h a , 

Mus-sakina... 

Very common, May, 

36 

Wall. 

„ atropurpnrea ... 

Kula-sakina, 

Common, August. 

37 

» „ „ pulchella [arb o- 

Sakina 

Very common, March. 

38 

- rea, Roxb], 

„ n' Dosna [heterau- 

Sakina 

Very common, May, 
Jviie. 

39 

tba, Wall. 

Colutea arborcBceiiB, rar. ncpaleiisis, 


Above I0,000feet, 
July, August. 

Very common; valleys, 

40 

Mellettia anriciilata [Bobiuia macrO' | 

Gojha 

41 

pliylln, Uo b]. 

Teplirusia Candida ... ... I 

Lehtla 

May. 

Bliabar. Leaves iisetl to 

42 

„ purpurea ... '^... j 


poison fish. 

Bhabar. 
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DIVISION L---POLYPETALib]~(ro««m«,Y/). 


No. 

Scientific name. 

Vernacular 

name. 

Note. 


ORDER 45.— LEGDMINOSiE— (continiKHl). 

Tuib); Galkgkjk (concluded). 


4» 

ScHbaiiia a>{?yptiaca 

Jait 

Cultivated. 

44 

Caragana pygmsoa [Genista, versico- 
lor, Royle]. 


Common above 10,000 
feet. 

4;") 

„ Gerardiana [Caragana spi- 
nosissitia, Royle.] 

„ polyacaniha ... 

Dania 

8,000 

feet, May. 

40 

>» 

Rare. 

47 

„ brevi^pina 

„ 

Common above 8,000 
feet. 

48 

„ crassicaulis 


„ „ 12,000 
feet. 

49 

Guldenstaedtia himalaica 

Diinia 

„ „ 11,000 
feet. 

60 

Astragalus (Rogonophace) trichoearptis 
[stsbanoides, Royle]. ...*' 

„ (ra.lolotus) hosackioiilcR 

i 

Common. 

6] 


Common. 

62 

,, (Ifypoglottis) hinialayiuius 

1 

Above 10,000 feet. 

63 

„ „ Maddeiiiantts 


» >f 

64 

„ „ leneoctidialus 

i 

( 1)111 mon. 

6.5 

„ (Phaca) oblorostacbys 


W. Watelrfield, Naini 
T'il 

60 

„ „ var. tricbocarpoides Kurz, 


67 

„ „ cniodi 

! 

Above *10,000 feet. 
Frequent. 

68 

„ graveolens 


69 

„ (Myobroina) CandolleanuB 


Above 8,000 i'cet. 
Frequent. 

00 

„ (iEgacantha) polyacanthus ... j 

, TuiIlK IlKPYS.Vnii.lS 

Skction Kxsti pellat.«. 

01 

Onobrycliis sativa 

... 

Cultivatctl. 

02 

Lespedesa ( Kiilcspedeza) seri cea 


Common. 

C.S 

„ „ Gerardiana, 


Very common. 

04 

„ (Oxyrambhis) niacrostyla, 


Common. 

05 

„ „ criocarpa ... 



00 

iledysarum kumaonense 


Rare ; found by Stra- 
chey and Winter- 
bottom. 

07 

Zornia diphylla [angiistifolia, D.C.] 


Common. 

68 

Smitbia sensitiva 

... 

Rhabar. 

69 

„ geniiniflora 

... 

»* . 

70 

„ ciliata 

... 

Common near strtanis. 

71 

.^chynomene indica 

SxCrriUN STIPBI.LATEJfi. 

... 

ITp to 4,000 feet. ' 

72 

Urariapicta ... 


Common. 

73 

„ crinita 

... 

,, 

74 

„ lagopus 


Valleys. 

76 

„ pruncllaafolia 

... ! 

76 

Alysicarpus (Microcalycinte) vagi- 
nalis. 

... 

Common to 4,000 feet. 

77 

,1 (Microcalycinw) bu- 

• •9 

>» r 



pleurifolius. 

J 
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DIVISION I.— POLYPETAL^— (co»rfinu«(i). 


No. 

Scientific name. 

Vernacular 

name. 

Notc.^ 


ORDER 45 — LE iUMIN()S^^(continued). 
ImiiK Hedysarkjs— ( concluded ). 

.... 

78 

Skction STiPEi.DATAi (coiicluded). 
Alysicarpus (Microcalycin*) riigosus, 1 S a 1 n d a n 

Common to 4,000 feet. 

79 

Ongcinia dalber^i ioides [Dalbcrgia ou- 

aaainda. 

Up to 4,000 feet, March. 

80 

jeinensis, Uoxb.] 

DeBinodiiim (rhyllodium) pulclicllum, 


Bhabar. 

81 

„ (Pterolouia) tri^jnttriirn, 


Common. 

83 

„ (ScorpiuruB) laxillornni, 


„ Naini Til. 

83 

„ (Polocaridin ) po'.ocar- 

... 

Rare. 

84 

„ (Dollintra) floribnndum 


Very common, Augngt. 

85 

[miiltifiorii'ii D. C.] 

„ „ oxyphyllum 


Common ; Binsar „ 

86 

[polycarpuin, W all .] 

,, „ tilispfo'huu [luitans, 


Very common, July. 

87 

Wall., urgonteum 
Wall.] 

„ (TUteroloma) Gangeticnm, 


Va'leyg. 

88 

,, „ latifoliimi ... 

... 

Frequent. 

89 

„ „ sequax 

... 


90 

„ „ concinnum 


Common np to 7.000 

91 

[pon'lnliflornm, Wall.] 

„ (Nico’Konia) polycarpnm 


feet. 

ft 

92 

I).C. [anvulntam. Wall.] 

„ (Sagotia) tritlorum 


Very common, 

93 

„ „ parviflornm ... 


autumn. 

ft 

94 

„ (Plcuro’.obium) gyrann ... 

... 

Common. 

95 

„ „ gyroidea... 

... 

Bhabar. 

96 

Tkiuk Vicicj*. 

Acrus prcoatorins 

Giinchi rakti, 

Bhibar and Tallcyf. 

>9 

97 

„ pulcliolluB 

Cicerarictinr.nl 

Lagiili-imli, 

' 

Ghana 

Cultivated ; Bhibar. 


„ goongaTicum [microidiylluin, 


About J2,0D0 feet ; 


Royle.] 


rare. 

m 

Vica (Brvum) tetraapcrma 


Rare. 

101 

^ „ hirauta 

Kuri 

In cultivated fields. 

102 

„ (Cracca) tencra 


Frequent ; Adwani, 

103 

„ molliB 


April. 

High levels; rare. 

J04 

.. •• 

„ „ rigidula ... 


Common. 

105 


Rare. 

106 

(Euyicia gativa 

Lathyi^ ( Bal athy rus) aphaca 

Kar-kosha ... 

Cultivated. 

107 

Ohora-kolon, 

Common. 

108 

„ „ sativuB 

Matar 

Cultivated. 

109 

„ „ gpbgericuB [an- 

Ningla-koshai 

Common. 

110 

Inilatug, Boyle.] 

„ (Orubus) intens 

Frequent. * 

111 

PiBiim sallTum 

Kolai 

Cultivated. 

119 

„ amnBe 

» 

Cultivated and wild. 
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DIVISION l.^YOLY?ETALM-(contimied). 


No. 

Scientific name. ^ 

Vernacular 

name. 

Note. 


ORDER 46.-^LBGUMlNOSjE-(continued). 
Tribe FuASEOLEiS. 

Section Gltcin£4c. 


113 

Sbuteria Ycstlta, vor. involucrata ... 


Common. 

„ vnr. (Icnsiflora ... 


Rare. 

114 

Dumasla villosa 


Common. 

116 

Glycine soja [Soja hispida, Mosnch,] 

Section ERTTiiBiNB.fi 

Bbat 

Cultivated; very 
common. 

116 

Mucuna atropurpurea ... 

Baldaka 

Bageshwar. 

117 

„ pruriens 

Goncha 

Valleys ; common, 

May. 

February ; Rhabar. 

118 

Erythrina indica 

Rungra 

110 

„ resupinata ... ... 


Frequent ; Hawalbagb, 
March and October. 

ISO 

,, Buberosa 

Rungra 

March, up to 4,000 
feet. 

131 

„ arborescens ... 

Section Galactiea! 

>» 

• 

August, common. 

122 

SpatboIobuB Roxburghii [Bateapar- 
viflora, Roxb.] 

Maola 

Bhabar. 

133 

Bntca frondosa 

Dhak 

Up to 4,000 feet. 

124 

Butcasuperba 


Near Taili Mainari 
hill Loch, Septem> 
ber. 

125 

Fucraria tuberosa 

Billi-kand ... 

Very common, March, 
April. 

126 

„ Stracheyi 

Section Euphascoee 

fi. 

Rare ; Kalimandi, 7,300 
feet. 

127 

FhaseoluB vulgariB 

... 

Cultivated; Bh4bar 
gardens. 

128 

„ trilobuB 

Chbihin ... 

„ Bhabar. 

129 

„ aconitifolinB ... 

Moth 

„ Bhabar. 

130 

„ mongo 

MOng 

„ not common. 


„ „ var. raiiiatuB 

Urd 

„ common. . 

131 

„ calcaratuB [torosuB, Roxb.] 

Gurush 

„ and wild red 
and white varictieB. 

132 

Vigna (EuTigna) catiang [DolicboB 
BineiuiB, Linn.] 

Rianeh 

„ common, three 
varieticB. 


„ „ var, BinensiB 

Lobiya 


133 

„ (Plcctropis) rexillata [Fha> 

BeoluB angoBtifoliiiB, Wall.] 

Ban-mung ... 

Very common, autumn. 

134 

PachyrrhizuB angnlatoB ... 


Cultivated; Bh&bar| 
root edible. 

135 

Dolichos Lablab 

Shimi 

Gardens, cultivated up 
to 7,000 feet. 

136 

,1 bifioruB [unifioroB, D. C.] 

Gahat 

Cultivated up to 3,000 
feet, 

187 

1, falcatuB ... ... 

Gahatiya? ... 

Common. 
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DIVISION I.-POLyPHTALiE— 

No. 

Scientific name. 

Vernacular 

Note. 



name. 



ORDER 45.~LE(iUM IN()S.<E- (continued). 
Tuinn PiiASKtiLKiis - (concluded). 

SuctroX CAJ.lNKiK. 


138 

Atyloflin (Atyiia) mollis 


Common. 

139 

„ „ fi:randi flora 


Rare; Bageshwar. 

140 

„ fCantliaro spcrmiini] 

scarahoeoideB. 


Common ; Bhabar and 
outer hills. 

141 

„ „ platycarpa, 


Rare. 

142 

CajanuR flarns 

Arhar 

Cultivated ; Biiabar. 

143 

Eriosema chinenRC [Crotalaria tube- 
roBa, Don.] 

... 

Common; Simtotahill. 

144 

RhynchoBia pBcndo-cajan 

Sliiali, phfi- 
Rurpata. 

» 

T45 

„ minima 


Low elevations; rare. 

146 

„ iiiinaleuBiB ... 



147 

Flemingia (Ostryodium) Btrobolifea, 

„ rnr. frnticiiloBa ... 


Very common. 

148 

„ „ Ohappar ... 


Rare. 

149 

„ (Clialarla) paniciilata ... 


At low elevations. 

160 

„ (Klemingiaatrum) con- 

gCBta [scmialata]. 

Bhatua 

Common. ' 


,} „ var, nana 


Common. 

151 

„ (RhynchosioidcB) TCBtita, | Muskila ... 

Tuibe Dai DEROiE/e;. 

Section ALTKRNiFouoLATii:. 

Edible tuber ; com- 
mon. 

162 

Dalbergia Siasoo 

SiBU 

Bhfibar and valleys. 

163 

1 „ V. limoBa 


>1 » 

164 

„ >^ianccolaria . [irondoBa, 


Frequent. 

165 

„ . rolulnUfl' 

Bhatia 

Co'’'mon. 

166 

PterocarpuB maranpinm ... ... i Bijui-Bal ... 

SeITION OePOSITirOLlOLATilS, 

Near Barmdeo. 

167 

Ponipiniia glabra ... ... | 

TMtpapar ... 

Bh&bar, April. 

166 

Derhs robiiBta ... ... | 

Tribe SonioHE.*. 

Bard 

Up to 6,UU0 feet. ■ 

169 

Sophora molNs [Edwardsia molliB, i 
Royle]. 1 

1 Pahdr-gnngri, 

Very common, March, 


d Tribe C.«BAtPiNiEJB. 



160 

Cttsalpinia fOt^landina] BonduccUa, 

Karon j 

Up to 2,600 feet. 

161 

„ [fmeiana] pulchcrrima, 

Krishna chu- 

Garden. 

162 

„ „ sepiaria ... 

Aira 

Common. 

163 

ParkinBODia acoleata 

Wiliyati ki. 
kar. 

Introduced. 

164 

Foinciana regia 

... 

Gardens ; rare. 
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DIVllSION l.~POL YPETALiE~-(<^^o«Am,/,</) . 


No. 

Scieutific name. 

Vernacular 

name. 

Note. 


()RD1^:R 45.— LEGUMlNOS^ai— (contiimed). 



Taibe Cassie^. 



]«5 

Cas&ia (Fistula) Fistula 

Rajbriksh, ki- 

May, June, up to 4,000 



tota. 

feet. 

1()G 

„ (Senna) occidcntalia 

Bantir 

Bliabar. 

167 

„ „ Sepliera[purpurca| Roxb], 

„ 


168 

„ „ Tnra 

„ 

Cotiiinon. 

169 

„ „ angustifolia [lanceolata, 

Sauna, mak- 

Cultivated ; Bhabar. 


lloyle.J 

ki. 

170 

„ (Fsilorhegma) glauca [arbores- 

... 

Bhabar. 


cens, lioxb. 



171 

„ (Lasiorliegma) Absus [cocci- 

Banar 

Common. 


nea, Wall.] 



172 

„ „ pumila ... 

Silpatiya ... 

99 

173 

„ „ niiiiiosoidcB 

II 

Very common. 


„ „ var. dimidiata 

II 

Coininon. 


„ var. Wallichiana 

II • * • 

II 


Tuibe Amiikksticje. 



174 

Saraca indlca [Joucsia asoka, Roxb.] 1 Asok ... 

Introduced ; Si'tabau, 




Blmbar. 


Tribe BAUiiiNiEiK. 



176 

Bauhinia (Dccrindrae) raccniosa [par- 


Up to 6,000 feet, csom- 


vidora Vahl.] 


mon, April. 

176 

„ inaiabarica ... 

Amli 

Rare, October. 

177 

„ (Triandrae) retusa [cuiargi- 

Kaiidla 

Common, Scptemlicr. 


nata, Wall.] 


178 

„ „ Vahlii 

Main 

Very common, April, 



Khair\ral ... 

May. 

179 

„ „ purpurea 

Bhabar and valleys. 



Octob^. 

180 

„ (Pentandrie) variegata 

i> 

Comiuoii, April. 


„ „ var. Candida, ... 


II 


Tribe Mimosejs. 



J81 

Entada scandcns ... .... 


Rare. 

182 

Tarkia biglandulosa 


Cultivated ; Bhabar. 

183 

Leucsena glauca [Acacia frondosa,... 


Common, valleys, July. 


D. C.] 


1^ 

Mimosa pudica' 

Lajwanti ... 

Naturalized, Bhabar. 

186 

„ rubicaulis [octandra, Roxb.], 

Agia 

August ; coiuuioti up 
4,000 feet. 


Tribe Acaoierb. 


186 

Acacia (Globiferae) Farnesiana 

Wilayati 

Bhabpr imd valleys. 


babul. 


ly „ arabica 

Babul 

j 1 

V. >1 

188 

y> „ eburnca 

Bhes 

Ba^s of streams. 

189 

y» (Spicatae) Catechu 

Khair 

Vei^ common; Bhabar. 

190 

y> „ niodcsta 

Fhilai 

Rare, Bhabar. 

191 

» „ lenticiilaris 

Khain 

Barmdeo. 

192 

193 

» (Vulgares) concinna [rugata,D.C], 
» i> Intsia [Caosia, Linn.] 

Ban-ritha ... 
Katrar 

Bhabar. 

Very common, Bhabar. 

194 

n t, pennata 

Agla 

1 II »» 
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No.j 

Scientific name. | 

Vernacular 

Note. 


OKDEK 45.— LEG UMlNOSiE— (concluded). 



Tkire Inoe.«. 



196 

Aibizzia (Multifoliolatac) Lcbbek ... 

Tantiya, halsis 

Common, April, , 
June. 

196 

„ „ odoratiaaima ... 

Siris 

Bhabar, April, Jime. 


„ „ var. mollis 

„ 

II II 

197 

„ „ pron^ra 

Bnro 

„ May 

198 

„ „ Julibrisain 

Lai siria ... 

Up to 6,01 M) feet. 
May. 

199 

„ „ stipu'ata [Smith- 


Up to 4,000 feet, 


iana, Wall. 


May. 

200 

„ Piiiicifoliolatac) Iiicida 


Bhabar, April. 

201 

Fithecolobium (UiiKuiscati) diilce ... 

Wilayati imli, 
Dakhni babul. 

Gardens, Bhabar. 

202 

„ Clypearia) bigerainum 

Koehlora ... 

Up to .3,000 feet, April. 


ORDER 4G.-’R()SACEiE. 



Tkiue I’nCNE^. 



1 

Pfunua (Amygdalus) peraica 

Aril 

Cultivated ; very com- 




mon. 

2 

„ (Arincniaca) arnieniaca 

Chuaru and 

II 


zardaru. 


3 

ii (Cerasua) avium 


Cultivated up to 8,000 



feet. 

4 

„ „ cerasus 


i> 

6 

„ „ Jucqueniontii 

Padam puya 

Rare, Malar i, Edge- 



worth. 

6 

M „ Pudduin 

... 

Very common, Novem- 




ber. 

7 

„ (Eupruniia) communis var.f 

Rhotiya b a - 

Cultivated; Alniora. 


domcstica var. 

dam. 




Ladaki ... 

II 

8 

„ (Lauroceraaus) Pandus [cornu- 
ta, Uoylej. 

Jaman 

Common. 

About 6,000 feet. 

9 

„ „ ncpalcnsis 

»» 

10 

y, „ nndulata [caprici- 

»» 

n 


da, Wall]. 


Veiy common. 

11 

Prin 69 pia utilis ... ^ 

Bekla, jhatila, 


TiUBE SriBKiG. 



12 

SpirasB (Ulmliria) vestita [Kamtschat- 

Its j, 

Above 8,000 feel. 


ica, Lindlcy. v 



13 

,, (Arunciis) aruncus [triternata, 


„ 10,000 feet. 


Wall]. 



14 

,, (Sorbaria) BorbifoUa [Liudley 

Dhaniyali ... 

II 8,000 n 


and Wall.] 



16 

„ (Chamadrya) bella 

Jhar 

Common. 

18 

,, ,, caneacena [ennei- 

II ••• 

II 


folia, Wall]. 



17 

„ „ vaccinifolia 

... j 

Bare. 

’■r?’ 
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DIVISION L-POLYPETAL^--(m^^/?^//^>r/). 


No. 

Scientific name. 

V'crnacular 

name. 

Note. 


OKDER 4e.-KOSACEyE~(contlnuC(i). 



Tribi; Kubk.*;. 



18 

llubuB (Simplicifoliee) calycinus [Dili- 

1 

Rare. 


barda calycina, D.C. ] 

! 


10 

„ „ aciiniiuatiis 

Lul hiaalii ... 


20 

„ „ paniculatna [ti 1 i a- 

Kala „ 

Conmion. 


ecus, Walll 



21 

„ „ moluccaniifl [rogosiia, 

Lai ,, 

„ low icvcla. 


Smith], 



*>3 

„ „ Tcticulatufl 

Kiilst „ 

„ high Icvcla. 

.«:i 

,, „ lanatua [iiliaceus, 


About 6,(M)0 i'u't. 


St. & W.J 



24 

„ (Diu:itatai) alpestris 


Rare, 

20 

„ (Trifoliata;) saxatilis 

Lai higalii... 

Al.uvc 10,000 t'cet. 

20 

„ „ iiutauH 

IMugla „ 

Very conmion at high 



Kangur. 

elevations. 

27 

„ „ nivcufl 

Lai „ ... 

Very common. 


„ „ var. coiicolor ... 

i'ingla „ ... 

Common, China hill. 

28 

„ „ ruacileutus [aaper 

yy 

j* 


Iloyle.] 


March, very common. 

20 

„ „ ellipticua [rotnudi- 

Hiaalu 


foliua, Wall; (iow- 


Fruit n;uch eatf'n in 


ry-phul, U 0 X b. 


April and May. 


flavua, Don.] 


l*'rcqurut. 

:io 

„ (Piniiatoi) billoriia 

LMngla hiaain, 

fli 

„ „ laaiocarpUB [roaasflo- 

Kuhi „ ... 

Very common, Hlifibar, 


rua, Hoxb.] 


and up to 7,500 feet. 

32 

„ „ foliolosiia 

SafiN.l „ ... 

Frequent. 


t, „ roawfoliiia 

Lai „ ... 



TrIBK l\iTF..\Tri.l.K.K, 



33 

(7cuni (Engeuni) urbanuui 


Rare. 

34 

„ (Sievorsia) clatuiu [J’otentilla 


Common, above 8,000 


adnata, Wall] 


feet. 

30 

Fragaria (Diichcanea) indica 

Kaphaliya ... 

„ up to 8,000 

feet. 

30 

„ (Enfragaria) veaca [niibicola, 


„ above 7,0(Kl 

37 

Wall] 

Poteutilla (Sibbaldia) Sibbaldi 


feet. 

„ Diikuri, at 

10,000 feet. 

38 

„ „ axilliflora 


Rare. 

3y 

40 

„ (Tricliotlialanma) I'riiticoaa ... 

„ „ ambigna 


Above iS.tlOO feet. 
Colonel Davidson. 

41 

42 

„ „ criucarpa 

„ (Eiipotentilla) I^ouniana [poly- 
phylla, Wall]. 

... 

Above 12,000 feet. 

High elevationa. 

Common. 

4.1 

„ „ fulgena [aplen- 

... 

4t 

dena, Wall]. 



„ „ Lcachcnanltiana, 

f.. 

Very common. 

Rare ; Mttlari. 

Rare, high levela. 

45 

46 

47 

„ „ fragarioidca ... 

„ „ pcdn'.iciilaria ... 

„ „ k'liconota 


48 

„ „ tnicrupliylla ... 





848 


HIM AL AVAN DISTRICTS 


DIVISION I.~POLYPETALiE— 


Nck 

Scientific name. 

Vernacular 

name. 

Note. 


OKDER 46.— U( ISACKil*:— (continue.1 ). 

Trtbk VoiKMiLE.® — (concluded). 


49 

rotentillu (Enpotentilla) -.imltifida ... 


Rare, Niti pass, 16,000 
fe. t. 

/SO 

„ „ Rcricea 


Rare, high elevations. 

61 

„ „ iieiuileiisiR 


Common. 

69 

„ „ argyruphylla ... 


Rare. 


„ „ cur. atroBaU" 

guinea. 


Common. 

68 

„ „ nivea 


Rare, high eleva- 
tions. 

64 

„ „ Klciniaiia 


Common. 

66 

„ „ Hupina 

Tuibk Poterie.®. 



66 

Agirimonia Eupatorium 

TkiHE RoSEiS. 

... 

Common, 1111110 , July. 

87 

Rosa (Eleutherostylac) raacroi)hylla, 

... 

Prequent ; China and 
BiiiBiir. 

68 

„ „ Webbiana 


Above 8,OOo feet, eoin- 
mou. 

69 

„ „ Hcricca [tetrape- 

tala, Hoyle.] 



60 

„ (Syatylae) imoschata [Brunonig, 
Wall]. 

Tribe PoAiEiK. 


Very common ; May- 
tjuiie. 

61 

Cydonia vulgaris 

Bihi 

Cultivated up to 6,000 
feet. 

62 

Eriobotrya japonica 

Loquat 

„ Bhabar. 

63 

Fyrus (Malpg) maluB ... 

Seb 

„ and perhaps 

wild. 

64 

» „ baccata ... 

Ban Bichal ... 

Com on ; sonietimcs 
cultivated. 

65 

„ (Eupyrus) comniunig 

Naghpati ... 

Cultivated. 

66 

„ „ raabia [variolosa. 

Wall]. 

Mcbal 

Very common. 

67 

„ _ • „ kumaoni 

„ 

Common. 

68 

^Aria) lanata ... 

Gallon 

Above 8,000 feet, com- 
mon. 

69 

„ „ vestita ... 

MauU 

Common. 

70 

^ „ (Sorbus) Aucuparia 


Above 12,«)00 feet. 

71 

„ „ foliolosa [nrsina, 

Wall]. 

Salia iialia... 

„ 8,000 feet, very 
common. 

72 

StranvaBsia glauccscens [Photinia du- 

Garmehal, 

Very common about 


bia, Madden]. 

Blind. 

5,000 feet. 

78 

CratKgiis Oxyacandtha ... 


Cultivated ; rare. 

74 

„ crenulata 

Giiigftru ... 

Very common. 

76 

CotoneastCT (l*lanifo1ia) bacillaris ... 

Rhub, rois ... 

Common. Walking 
sticks made of the 
wood. 
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DIVISION 1. ^POLYPETALiE-(6(m^/«,ie^/). 


Scientific name. 


Vernacular 

name. 


OUDEU 4G.-ROSACEiE- (concluded). 
Tarn -: Pomkob (concluded). 

76 CotuiieaBter(rianifolia) acuminata ... I Raus, rois 


„ „ multi flora ... 

„ numnmlaria... 

„ (Uccurvifolia)inicroi>hyl- Gari 
la. 

„ „ thvmifolia ... „ 

„ „ biixifulia ... „ 

ORDER 47. -SAXIFRAGACI<L1<:. 

TitIBJi; SAXIPRAOKiK. 

AHtilbe ri pular is [Spiraea barbata.Wall], 
Saxifraga (Ncphropbyllum) odonto- 
pbylla. 

„ (llirculiis) palpebrata ... 

1 ) ,i saginoidcs 

„ „ divcrsifolia ... 

,1 (Roraitliifa) niicraiitha ... 

,1 (Microphylla) imbricata 

„ (Spiniilasae) brachypoda... 

„ „ flmbriata 

„ ,, fllicaulis 


Bhujhata 


„ (Flagellares) Bnmoniaiia, 

„ (Bergenia ligulata ... Silpliora ... 

„ „ vcir. ciliata,Roylc „ 

1'* ChryHosp]cnium(Oppositifolia)ncpal- 
ciisc. 

„ var. gulcatuiii, 

„ „ trichosi)er>iiuui, 

I, (Alternifolia) tenellum ... 

16 Parnassia nubicola 

Tribe IItoranoeve. 

17 Hydrangea (Truncatae) altisaima ...1 

1® „ „ aapera ... BUujhata ... 

19 „ „ (Coronata 0 )vcs- „ 

tita. 

20 Deutzia corymbosa 

Jl it Btarainca ' ... 

„ macrantha 

“3 PhiladelphuB coronariuB, t>or. tomen- Bukyal, <iha- 
toBUB. niyaii. 


Tribe BscAwAiNiEiK. 


24 Itea nutotiB ... 


Common. Walk i n g 
sticks made of the 
M'ood 

Rare ; Ni'ti pass. 
Colonel Davidson. 
Very common every- 
where. 

Common. 


Common. 

Above 10,000 feet. 

Rare ; found near Ra- 
1am at ].S,ooo feet. 

» n 

„ 10,000 „ 

„ 10,000 „ 

„ 12,000 „ 

„ 10,000 „ 

„ 11,000 „ 

„ 10,000 „ Pin- 

dar! . 

China peak. 

March ; very common. 
Very common. 
Common. 


Near Kedar Kaiita. 
Common. 


May, cornuion, liigh 
elevations. 

May, very common. 
May, rare. 

June, frequent at high 
elevations. Wan. 


Common at low eleva- 
tions. 
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. DIVISION L-POLYPETALiE-((?cn^mw^(/). 


ORDER 47.-SAXIFRAGACEiE-(conclude(l). 
Tiudk Riiiksucjs. 

Ribes (OrosBularia) grossiilaria 

„ (Kibcsia) glaciate [acnminatuii), Kokaliya .. 
Wall]. 

„ „ niuruui ... ... Paphar 


Common about 10,000 
feet. 

„ above lO/KM) 
feet. 

„ about 10,000 
feet. 


ORDER 4a.-CRASSULACEi!i;. 

TuinE ISUSTEMONKS. 

Tillaea pentandra ... ... | 

Crossula indicu ... ... 

Cotyledon orcades ... ... j 

’I'KinK DIPI.O 8 TKMONU 8 OP1'<»8JTIPOLIA. 

Bryophylliimcalycinum ... ...1 

Kalanchoe spathulala [variana, Wall], Rakal patta, 


I Tkiue Diplost '.monbs ai.tbrm folia. 
! Sedum (Rhodiola) Rlio.liola [rosea, 1 
I Liun]. I 


qiiadriflduui 


„ „ lincarifolium ... 

„ „ trifllum [buiu- 

atum, U )ylc'] 

„ (Euscduni) roBulatu'ii 

Sodum [EuBcdum) adciiutrichiim ... 

,) „ trulliprtalum 

„ „ Eweraii [rubruin... 

Roylc]. 

„ „ multicanle 

Semiiervirum mucronatnni 
I seiioidcB ... 


I ORDER 49.— DROSERACEJE. 

I Drosera Bnrmaimi ... ... | 

„ peltata ... ... 1 


( RDER 60.- 

Myrio^hyllum apicatum . 
Callitriche verna 


HALORAGEiE. 


Common. 
Frwpient, Oagap. 
Above ia,ooo feet. 


Blmbar; introduced. 
Very common. GoatR 
poisoned by eating 
this plant. 


Common above 12,000 
feet. 

Frequent above 12,000 
feet. 

Common above 12,000 
feet. 

„ above 11,000 
feet. 

„ on tpeeg. 

» » 
September. 

Common, April May. 

Co 'nion, April, and 
May. 

Above 1 1,000 feet. 

Frequent. 

Com lion, July. 

Above 10,000 feet. 

„ 10,000 feet. 


Bh&bar. 

Very common. 


I Naini T&l lake. 
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DIVISION I.-POLYPETALi^-(ro«///o/../). 


No. 

Scientific name. 

Vernacular 
name. j 

Note. 


OUDIfiU 5I.-.C0MBRETACEJ!:. 



TnrnE Comcretk^ 



1 

Torminalia (Catappa) belerica 

Bcliara 

Frequent ; G a n ai, 



March. 

2 

,1 „ Chcbula 

liar, harira, 

Common up to 6,000 



feet, April, May. 

9 

„ (Fcntaptcra) Arjiina [gla- 

Saj 

Bliabar, April, May. 


bra, RoxbJ. 

i 

4 

„* „ tomentoaa ... 


Common up to 4,0(>0 




feet, April. 

5 

AnogeisBUB latifolina 

Bakla 

„ outer range. 

6 

Combrctiim (Poi vrea) dccandrum . . . 

... 

„ Feb., March. 

7 

„ (Eiicoinbretiim) nanum... 

j PharRiya ... 

Bhai)ur; very common, 

8 


March, April. 

QuiRqnaliB indica 


„ gardens. 


ORDER 52.— MYRTACEiE. 



Tribe Leptospeiimeje. 



1 

EucalypkLB obliqiia 

Stringy bark, 

Introduced. 

2 

„ globuhiB 

Blue gum ... 

ft 


Thibe Mthte;k. 



3 

Psiciium Guyava 

1 Amrud 

Introduced. 

4 

Myrtns communiB 

Wilayati 

Cultivated, up to 8,000 


mendhi. 

feet. 

6 

Eugenia (JamboBa) JamboB 

Guiabjiman, 

Cultivated; Bhabar. 

6 

ft O^^y^yKiwnO operculata 

„ „ Jambolana 

Rai „ 

Bhabar, 

7 

•Taman. 

„ and valleys. 


Tribe Barringt(>nik.«o. 



8 

Barringtonia acutanguia 


Banks of streamB ; 




Bhabar. 

9 

Carcya herbacea 


Bhabar, March. 

10 

„ arborea 

Kumbh 

tf ft 


order 68.— MELASTOMACEiE. 


1 

ORbeckia cbinensis [angu8tilbla,Don]. 

1 Kiikar-makri, 

Frequent, autumn. 

2 

„ Btellata 


Common „ 


ORDER 64.— LYTHRACEJB. 



Tribe AHMAHNiEiB. 



1 

Ammannia (Rotala) peploidea 

... 

Rare. In damp places. 

2 I 

„ „ rotundifolia ... 

Darmiya ... 

Very common „ 

8 

„ (Eiiammannia) salicifolia, 

Bhabar swamps, and 
up to 4,000 feet. 

4 

„ Benegaiensis, 

... 

Frequent up to 6,000 
feet. 
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piVLSION 


No. 

Scfentific name. 

Vernacular 

nauie. 

Note. 


v OHDER 64.— LYTIIK ACE^ - (concliulcil). 



Tuibk Lythrk^. 



6 

Wooilfordia iioribunda [Grialea to- , 

Dhai 

Very common, April. 


nictosa, Koxb.] 


6 

LawBoniaalba 

Mendhi 

Common gardens. 

7 

Lagcretroeinia (Vclaga) indica 

Gulbahar ... 

August, C .0 m 111 0 n. 




gardens. 

8 

„ „ parviflora ... 

Dhatura 

Very common, Btt6bar» 

9 

„ (Adauibea) FloB-Keginro, 


Rare. Oardens. 

10 

Funica Granatuni 

Dari A 

Very com r.on up to 




5/)00 feet. 


OllDEH 66.-ONAGKACEJK. 



SkctFON P()LT8PERMK.«, 



1 

Epilobiiim (Ghamtcnerinm) angnsti- 

... 

Frequent. 


folium. 



2 

„ „ latifolium ... 

... 

High elevations. 

8 

„ (Lyaimachion) hirautum, 

... 

Common. 

4 

,) „ roaeum 


Bhim Tal. 

6 

,1 ., tetragoniim... 


Naini Tal. 

6 

„ it laxum, Royle, 



7 

Acnothera rosea 


Naturalized. 

8 

„ nocturna 



9 

,, grandidora ... 


»> 


Section Ougosperma. 



10 

Circaea liitctiana [rcpcns, Wall] 


Common. 


„ alpina [interaiedia, Wall] ... 

... 

ft 


ORDER 66.-SAMYDACELffi. 


1 

Casearia gravcolena 

Chila, ch i 1- 

Fruit used to poison 



ra. 

fish. 


,, tomentoaa 

ff *• 

»» »» 


. ORDER 67.— PASS1FLORACE./E. 


1 

Passiflora, species 


Cultivated. 


ORDER 68.— CUCURBITACEJE. 



Section SioMATOPERjB. 



1 

Trichosanthes palmata ... 

Indrayan ... 

Common. 

2 

„ cncnmerina 

Bhabar. 

8 

„ anguina ... 

Chichinda ... 

Cultivated. 

4 

Herpetospermum caudigerum 


Rare. 


Lagenaria vulgaris 

Lauka, lauki, 

Cultivated. 



tumri. 


6 

7 

LufEa aegyptiaca [pcntcndra, Roxb.] 

,t acutangula [triandra] 

Ghia torai ... 
Torai 

>» 

ff 

8 

B^incasa cerifcra 

Bhuja, petha, 

ff 



kiimhra. 


9 

1 

Momordica Charantia ... 

Karcla 

ff 
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DIVISION L— POLYPETA ‘onlhiiU‘tf)„ 


'So. 

Scientific uiinic. 

Vernacul.'ir 

iiurne. 

Note. 


( )KI)K1{ :)8.— CUCUlUJITAOE-li^ 

(concluded). 



Sl'XTIOX SlUMw\T.>i*KJtiK— (coneludfHl). 



Mojnordica (iioicji 

Airalii 

FreqiKut. 

11 

CucuriiiB trifyoiuiH 


1*J 

„ . Mein [utiliHRiiiuw, Koxb.l-.. 

Kakri 

valid. 

]» 

„ BIltiVIIH 

Xakri, khira, 

14 

Citriillua Colocyntliifi ... 

Tarbuza ... 

Wild and culiiviilf.d. 

Ifi 

„ vulgaris 

n 

(■idtiviited. 

Id 

Ophahuulra imlica [Cocciuia indiea, 

Knndcru ... 

Bliabar. 


W. im<l A.]. 



17 

Cucuriilta maxima 

Kadu 

Cultivaled- 


SlM TION OKTII()l*l.Jf-.«. 



iH 

Iiryouia laciiiioHa 


Conmion, 

lit 

Makiu Rcabrellu 



!:>(i 

Xeimcria uiiibcllata 

(fwaia-kiikri. 



„ V(ir, nepalensis 




Melotiiiia oiluratii 


Rare. 

aa 

E(li?uriu (larjeclin^eiiRiR ... 




Gynosteiiiina pedata 

... 

M 


ORDER rig.—REGONIACEili. 


1 

Rejxoniu (Knesebeckia) picta 


Coniinon, auliimu. 


„ Crrilobaria) aiuoeiui [tenella, 


» »» 


Don.]. 




ORDER GU.-DATISCACEyK. 


1 

Datiocu Cannabina 

Bhaug-jala... 

Oo.ninoLi. 


ORDER 01.--CACTACJL.E. 


1 

Opuntia Dilleiiii 

Nag-pliantja, 

Iiitr«>diiccil. Conmion 


up to 0,000 J’ei't. 


ORDER oa.— FICOIDEJ!*:. 


1 

Triantliema cryotaii iiia 


Bliiibiir. 

a 

fi pentaiidra 


»» 

s 

Mollugo stricta 


Coinnioii. 

1 

ORDER G3,— UMBELLlFERil?:. 



SfiCTION llliTGROSClADl.^. 


1 

Hydrocotyle javanica ... 


ConiiJiou. 

2 

» roturidifolia 


Hare. 

3 

4 

» aRiatica 

Sanicula enropasa [data, Don.] 


Hhsibar. 

(vommon, June, Banj- 
bagr. 


45 
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No. 

Scientific name. 

Vernacular 

name. 

Note. 


OUDEIi 63.— UMmCLLIFERxE— ( 

concluded). 



Section 11 a p l o z y c i m: 

* ■ V 


Tkibk Ammine.*. 


6 

Vicatia coniifolia 


Khati rindari, May. 

9 

Stcwartii 


Rare, Giirhwal. 

7 

Bupleuruiu lanceolattun 


Conimon, June, Rdnj- 




bagr. '' 

8 

„ Candollii 


Abo ye 8,000 feet.. 

9 

„ diverfli folium 


„ 7,000 „ 

10 

„ falcutnm, t’f/r, marginata, 


Naini Tsil, common. 

11 

„ longicaule ... 


Above 8,000 feet. 

IS 

„ tenuc 


Common. 

IS 

Carum (Glabrae) Carui ... 


Rare. 

14 

„ (Hispidse) lloxburghianum ... 


Cidtivatcd. 

16 

„ „ anctliifoliiim 


Almora, common. 

16 

Piinpinella (Glabra) achillcifolia ... 

... 

Comron. 

17 

„ [Reutera, Kdgw.] aciiml- 

... 

Kaini Tal, common. 


nata. 



18 

„ [ Acronemu, Kdgw,] tencra. . . 

... 

Naini Tal, on oaks, 




common. 

19 

„ (FapilloHaj diveraifolia tri- 
foliata, Wall. 

Dlianjari ... 

Very common. 

20 

„ „ Stracheyi 

.... 

Rare; bankB of Dhauli. 

21 

„ „ cuBpitoBa 

... 

»» » 

22 

OBmorrliiza Claytoni [laxa, Royle] ... 

... 

Frequent. 

23 

Chacrophylluin villoHuni ... 

... 



„ reflexum ... 

... 

Rare. 

i 

TjUDK SEBKLINKAa. 



24 

ScBcli trilobum 


Rare ; Niti and Milam. 

26 

Facniculnui vulgare [panmorinm, 

' Sonf 

Cultivated. 


Roxb.] 



26 

j^uanthe stolonifera 


Low elevations, com* 


LiguBticuin marginatTim 


mon. 

27 I 

... 

Naini Till, common. 

28 

„ elatiiiu [Cortia elata, 

Edgw.] 

... 

j> » 

29 

Selinmn tenuifolinm [Selinum Can- 

... 

Common. 


dollii, Edgw.] 



SO 

„ vaginatum [Cortia vagiua- 
ta, Edgw.] 


Frequent, 

sz 

Cortia Lcndcii 


>» 

High elevationa. 

S2 

Pleurogpermum [Hymcnolsena, D. C.] 



Goyanianum. 


9.1 

Candollii. 

... 

n 

34 

„ angelicoidcB „ 

... 

Rare ; Ralam liver, 




11,600 feet. 

S»6 

„ dcntatiim „ 


Frequent. 

36 

„ Btcl latum „ 

... 

Hare ; Milam glacier. 

37 

‘ dcnsiflornm „ 


High elevationa. 
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DiyiSION L— rOLYBETAIijJJ-(<;o«cr«c/«;). 


No. 

Scientific name. 

Vernacular 

name. 

Note. 


OKDEH 63.-lIMljELLlFEIljE— (conclndcd). 



SeCTTOX IlAlM.O/.YGIiBj^COllclUilal). 



Tkibe FkUOEDANE.*!. 



38 

PencedaiiiiDi graveolens [Anetfmin 

Soa 

(Cultivated. 


sowa, Uoxb.] 



39 

.|i Dhaiia 


Up to 4,000 feet. 

40 

Hcraclciim Brunonia .... 


Rare. 

41 

„ caTidicans ... 


(Cunimou. 

4i 

„ neitalonac ... 

... 

Frequent. 


SeCTI<»N ZYGl/K. 



43 

Coriaiidrum aatiYiim 

Dhani3'a ... 

Cultivatt^d. 

44 

DaticuB C'arota 


4.) 

Cuuualia AntliriHCus 


Very common. 


Om)!<:U (U. -AUAEIAOK./FL 



SE<1TrON IWBRICAT.W. 



1 

Aralia ciRaiiolia 


Rare. 

*2 

1 

„ cacheniirica [Panax tripinna* 
turn, Wall. J 


Pindari, autumn. 

3 

Pcntapaaax parasiticuni 

Kot Hcmal . . . 

Up to 7,000 feet. 

4 

„ LeBcheiianltii, car. um- 

bellatiiiii fllcdera fraffrims, Don.] 




[Paiiax brijngnra, Wall.] 




Suction FALVATiK. 



5 

'Hcptapleiirum impressnin ftoiiieiito- 


Uouiinon. 


sum, DoiuJ 


Rare. 

0 

„ olsitum ... 


7 

„ venuloHiuii [licHlera 

terebinthacoa, Wall.] 


Up to .3,000 feet. 

Low elevations, No 

« 

lleturupaiiax fragruns [Pauax fra- 



grauB, lioxb] 


veinber. 

0 

Uedera helix, var. apsculifolia 

Bauda 

Very coiniiioii. 


ORDER 63.—CORNACKJE. 


1 

Alangium Lamarckii [licxapetaliiiii, 

... 

Bhiibar, rare. March. 

s 

3 

4 

6 

6 

Uoxd., deca)K'talnni, Wight]. 

Marlui bigoniflefolia 

CornuB inacrophylla 
„ oblonga 

„ nervosa, Royle 

„ capitata [Benthamia fragi fera], 

Tuniri 

KagRhi 

Bamaiira 

Rages war. May. 
Oofiinion, May. 
Frequent, September. 
Rare. 

Common. Fruit edible, 
summer. 
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Scientifie name. 

Vernacular 

name. 

Note. 


OKDEH l.-CAPlUKOLlACEiE. 


1 

Tmiiik Sam. uoswK, 

Vibnrnnm c.ttinifo!innj, Don. 

Gwiya 

V(Ty common, June. 

s 

„ Miillivha, lion, [atcllulalvni, 

Lai litmiiliya, 

Common, July. 

s 

Wall.]. 

,, cylin Iricmn, Don. [coriacc- 

Kdla titinuliya, 

„ January. 

4 

um, Bliinie,]. 

„ priiict:ttuni, Don. [acninina- 


Common, Binsar, July. 

5 

tiini, Wall.]. 

(Tr'.lociilarcs) mTVdBuin, Don. [pran- 


„ Upper Sarju. 

6 

dilloruin, Wall.]. 



„ erubescciiB, Wal 1 .] 


Common, April-Jiiiie. 

H 

1 

Trirk LomckRvK. 
Triosiinin bimalayann n 

Diir-bank ... 

Above 8,000 feet. 

8 

Abilia tri flora 

Mnnri 

Common, June. 

0 

Loniccra diversifoVia, Wall. [L. quin- 

Bhat-kukri, 

„ June and July. 

10 

qnclocularis, Hard.]. 

Lonieera oriental is rCrovaniaiia] 


Bare; Blnitkot. June. 

11 

» aljiigtnafWcbbiuna, Wall.] .. 


B.'ire ; I’imlari, June. 

12 

Loycosfccria fomiosa [DoniccTa quin* 

Nalkarii, k.nr- 

Common, Confused Iiy 


quclocularip, Hard ]. 

naliya. 

Ilardwicke w ith 

1 

1 

OhDKK 2.~11UBIACE^K 

TitllJK N.mjolfJe. 

AnthocenhaluB (Naucle.'i) Cada ;ba, j Kadain ... 

No. U). 

Cultivated, June. 

2 

Adina(Mauclea) cotdifolia 

Haldii 

Comnnm ; Haldw a ni, 

3 

Stephagync (Nauolea) parvifolia ... 

Vhaldu 

July. 

„ Blnibar, June. 

4 

Tiumk Cixchonack.®. 
Ilyrnenopogon parasiticus 

Bliainai y a - 

On o.TkB at Binsar. 

6 j 
6 

Hymcnodictyou excclaiPu 

pad era. 
Bhalena ... 

Common, June. 

7 ' 

„ tlaccidnin 


Hare, June. 


Wendlandia exserta fW. ciiierca 

Cliilkiya ... 

Common, March. 

8 

Bondelctia exserta]. 

„ tinetoria ... 

Bhabar, February. 

9 

Tiiiui: ITi;j)Y0TiDKiE. 

Argostemma sarinentosuiji 


Frequent. 

10 

Hedyotis Li ndlcyaiia 


Common. 

11 

», calycina 



12 

Oldenlandia Biirmanniana 



]» 

„ (Kohautia) cocci nca ... 



14 

„ gracilis 


,, 

15 f 

„ stipulata ... 


Bare. 

1(1 

Ophiorhiza naiiu 


»» 

17 

», Maligns 



18 

„ bracteolata ... 


i ” 
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DIVISION IL— M0N0PETAM:-( coni in lied ). 


"l 

No. 

Scientific name. 

Vtmaciilar 

name. 

Note. 


OUDElt 2.— KUBLVCIUC— (concliulcti). 

TkIUE (rAUJtKNI^. 


l‘.» 

(itirdciiia turgiila [longispimi, Miui- 
<lcn.]. 

Tliancla 

Rhilbar. 

ao 

„ latifoMii 

J’imlaiii 

„ 

ai 

aa 

Hniuliii tetraspcriua 

Rhuiiya gin- 
gsir (1 a n d 
Rara gari. 

Very coni?ni>n. 

a.T 

„ diimctonim 

Mainplial ... 

Rluibar. 


„ uliginusa 

Tkihk KvOXIyE. 

j^iiidalii. 


a4 

Knoxia mollifi ... ... ( 

TrIUK fXORKyK. 

... 

Kreqiicut. 

ar) 

I’uvctta tomontosa [Ixora tomentoaa, 1 
lioxb ]. 1 

1 Padera 

Oonmioji. 

i>(i 

Cotl’ca bnigalciisis, ... ... I 

TltJOK riEDKRJilS. 

Kath jahi ... 

Krt‘((nt‘nt, March. 

a7 

Ilamiltonia acabra, Dec. [auaveokus, I 
var. aznreu, Wall.] 

Jogiya-piideva, 

(^)nimou, November. 

as 

Leptuderinis lancculnta ... ... 

TrIJIK 

I’adera 

Very common, smnmer. 

ay 

Spcrmacocc articularis ... 


Oomiiioii. 

30 

„ laaiocavpa [s t r i c t a, 

lloxb] 

Tribe GAj.iACKiB. 


n ■ 

31 

Uiibia cordifolia 

Majethi 

Common. 

3a 

„ nervosa, Edge. 


Hare; Gangoli bridge. 

33 

34 

„ Miinjiiita 


Rare. 

„ alata 


99 

35 

Galium aspcrifoliiim 

Kuri ’ ‘ ... 

Commoil. 

:’C 

elegaiiB 

99 

o 

37 

liamiltonli [G. latifoliniii, 
Don.] 

Jf 

Frcfinent. 

38 

„ hirtiflorum [G. cilia turn, 

Don.J 

„ 

„ IJiimr. 

39 

„ aparine. 

i „ 

Infro.lnccd. 

40 

agpcruloidt-, Edge., [tricorne, Dr. 


Very com -joh ; above 


1 King.] 1 

1 ORDER 8.— VALKRIANKiE. 

10,000 feet. 

1 

1 Nardoatachys grandi flora 


Rjirc. 

2 

1 Valeriana Wall i chi i 

.Sha’iii 

Frequent. 

3 

I „ Ilardwickii [V. data, Don,] 

,, 

Coin on. 

4 

1 tf toiiera 

99 ••• 

Freipient. 
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Ko. ! 


Scientific name. 


Vernacular 

name. 


Note. 


1 

2 

S 

4 

5 

« 


1 

2 




4 

6 

6 


7 

8 
9 

10 

11 

12 

la 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 


26 

26 

27 


nilDEH 4.^DIPSACKiE. 


Morina Wallichiana [bre v i ft o r a , 
Edge.V] 

„ loiigifolia 
Dipsacus strictiiR, Don. ... 

„ intrmis 

„ lev is? 

Scabiosa Caiidollii 


Narao 


Common. 

Above 10,000 feet. 
China, 8,700 „ 

Very common. 
Common. 

„ May. 


. ORDKR r,.-O)MP0SITjE. 

Trihh Vkrnoniackjc. 

Vernonia (Stengelia) antlielmintica, 

,, (Tephroiles) cinorea ... | Kalajira 

1, „ ra •. montana . 

„ . (Xipholepia) teres 


Rare; autumn. 

Very coin'’’on up to 
8,000 feet. 

Common. 

Col. Davidson. 


TaiBv Eui*/tori.«. 
Adenostemma viscosum, var. latifo- 
liiim. 

Ageratiim conyzoidca ... 
Eupatorium longicaulc ... 

TmilB ASTKKOiDKiK. 
Solidugo virga aurca [Ampiiiraphis 
pubescen , D. C.] 

Dichroeepliala iatifolia ... 
Cyathocline lyrata 


Myriuctis nepalensis [oleosa, Kdgw.] 
„ Wallichii [uracilis, Edgw.j 
„ Gmelini 

RhyncliOFpcrnmm vcrticillatura 
CailistfphuB chinensis ... 

Aster ( Kuastcr ) amel Ins... 

„ (Alpigenia) alpinus 
„ (Criiiomeris) molliusculits ... 


Naipala 


„ „ altaicus 

„ „ Bpartioi<les 

„|^Culimeris) pcduncularis 

Erigeron canadensc 


... I 


Sallo 


acre [Roylei, D. C.] 


Mirch mul ... 


„ multiradiatiim 
Microglossa cabal ica [Aster ferrugi- 
neiis, Edgw.]. 

Conyza veronicsefoli a ... 

„ viscidula [polycephala, Edgw.], 
„ absinthifedia 


I 

I 


Common up to 2,600 
feet. 

Autumn) common up 
to 6,000 feet. 
October, common. 


Summer, common. 


Common up to 4,000 
feet. 

Autunui, common. 

»» 

October, frequent. 

Autumn ; rare. 

Introduced. 

Aug., above 8,000 feet. 

J Illy, above 1 1 ,000 feet. 

May and June; fre- 
quent. 

Aug., above 9,000 feet. 

September, October ; 
co'omon. 

Introduced, bill now 
very common. 

May, August; very 
common. 

July, August ; rare. 

Rare ; Badrinath. 

September, common. ^ 

Feb., up to 4,000 feet. 

Very common, autumn. 
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DIVISION II.— MOKOPETALiE— ( ). 


Ko. 

So'entific name. 

Vernacular 

name. 

Note. 


ORDER 6.— COMPOSITiE— (continued). 

TkIBIS lNUU)IDKiIfi. 


28 

Blumea Wightiana 


Spring ; Bhalxar. 

29 

„ lacera 


„ very common. 

30 

„ hieracifolia 


May, common. 

31 

„ nmeinata [lacluiata, Roxb.], 


„ frcipient. 

32 

„ oxydonta 


99 

33 

Blumea dcnailiora 


No ember ; Col. Da- 
vi'laou. 

34 

Laggeraalata 

Amdok 

OctolKT ; common. 

35 

Splueranthua hirtiis [mollis, Roxb.], 


Spring; 

36 

Filago arvensis, \;ar. lutcsccus 


Goininori. 

37 

Lconto])odiiin] alpintim ... 


Above 12,000 feet. 

38 

Anaphalis cinnamonea ... 

Jhiila, bokla, 

Autiinm ; common. 

39 

„ triplinervia ... 


» »» 

40 

„ niibigcna 


„ above 9,000 

fe(‘t. 

41 

„ mucrouata 


„ above 12,000 

fc?(‘t. 

42 

„ tenella [contorta, Don.] ... 

... 

» very common. 

43 

„ margaritacea ... 


„ Col Davidson. 

44 

„ adnata 

... 

„ common. 

45 

„ araneosa 


»> *j 


var. scn idccurrena 

... 

„ very common. 

46 

Phagnalon niveum 


.7 line ; banks of Dhauli 
near Niti pass. 

47 

Gnaphalium hypolcucum 

... 

Autumn; very com- 
mon. 

48 

„ lutco album 


„ common. 

49 

CacRulia axillaris 


Getoher; rice fields; 
Ganai. 

60 

Inula [Corvisartia] Royleana 


Above 10,000 feet. 
Spring ; up to 3,000 feet. 

51 

„ (Bubonium) vestita 


52 

„ nervosa [nitida, Kdgw.] 

... 

Autumn ; freipient. 

63 

f , barbata 


n it 

54 

„ (Cappa) Cappa 

Tamagari ... 

November ; very com- 
mon. 

55 

„ cuspidata 


October ; common. 

56 

„ Tubicaulis 


March ; freipicnt. 

57 

Vicoa indica 


Common. 

58 

Garpesium cernuum var. nepalense ... 


Autumn ; common. 


t> var. pcdunculoBum, 




» var. trachclifoliuin. 



69 

» abrotanoides [racemosum. 

Wall]. 

Tjubr Hbliantuoii>e.« 


Autumn ; rare. 

60 

Adenocaulon himalaicum 

... 

September ; rare. 

61 

Xanthium strumarium ... 

... 

Up to 6,000 feet. 

62 

Zinnia elcgans 

... 

Naturalized. 

63 

n multiflora 


it 

64 

Seigesbeckia oriental! B ... 

Gobariya ... 

October ; very com- 


mon. 



m 


HIM A'LAVAN DLSTIUCTS 


DIVISION IL-M()N()l»KTAL.E-( contmmd). 


No. 

Sciontl flc naino. 

V( macular 
name. 

Note. 


OKDKK .5.— COMV()SrTyK-(foiitiiuie.I). 


1 

Tui nii 1 1 KM A N T 1 1 1 >1 Dh jE — (conci imIchI). 


65 

KcMpta alba, var. orccta ... 


Common. 


1 „ „ prostrata 



CG 

1 niainvillca latifolia 

Karshaniya... 

Very co vmon. 

67 

1 Wcdelia bi flora ? 


Hare. 

68 

Coreopsifi (CalliopsiH) h'nctoria 


Natural i/ed. 

69 

Hidena O’li'-tycarpjra) tripavt'ta 


.fuiip, October ; com- 


[repcna, Don.] 


mon. 

70 

„ (Tsilocarpma pilosa 


Very common. 

71 

„ „ (1 1'CoiiipoBita, 

... 

„ 

72 

Glosaofjync piniiatifi la 


Low elevations. 

73 

Chryeanthollum indiciim 

... 

Sept' mber; introduced. 

« 

GaliiiBO'^a parvirtora 

... 


1 TlUJiK I)kI.K.VH>11)F.W. 


75 

1 Tap^etcB patula ... ... | 

... 

Cardens and natural- 



izctl. 

76 

„ croctu ... ... 1 



Tkiuk Antiiismii>k;i£. 


77 

AchUU'n milli'fuliiim, var. uuapida- I 

Hare. 


ta, Wall. 



78 

Allardia tridnctylites ? • 


Above 15,000 feet. 

79 

„ tomcntasa 


•Above 12,000 feet. 

80 

i Contida anthcmoidofi ? ... 


February ; rare. 
September, about 

81 

Tanacctnm loiigifulium ... 





11,000 feet* 

83 

Artemisia (Dracunculus) scoparla ... 

Jhao 

Cctober, common. 

83 

» „ parviflora... 



84 

„ (Abrotamim) vestita 

Deo pati ... 

September, October ; 



rare ; Jagtswar. 

85 

„ „ vulgaris [in- 

dica, lloxb.] 

Ihiti 

September, October ; 
very coimnon. 


„ „ rar. hypolcu- 

... 

Common. 


ca, Edgw. 



86 

„ (Absinthium) Bieversiana, 


About 12,o0O feet; 


1 

1 

1 

Jhelam. 


TarOK SKNKCIKNlIliK. 


87 

TiiBBilago farfara 

... 

Common; banka of 


1 


streams above 10,000 
feet. 

88 

Doroniciim Hoylei [Fullartonia Itu' ! 


High elevations. 


maoneoBiB, D.C.] 


March, couimon, R4ni- 
bagh . 

Very common. 

89 

Gynura ncpalensis, var. 'riiomsoni ... 


90 

Emilia sonchifolia 

... 

91 

Hcnccio (SynotiB) alatus. . . 


October, November ; 


rindari, China hill. 

08 1 

„ „ dcnsifloriiB 

1 

... 

October to Aprili very 

■ 


common. 
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DIVISION II.— MONOPETALiE-(ro«/im/f(i ). 


No. 

Scientific natne. 

Vernacular 

name. 

Note. 

99 

ORDER 6.— COMPOSITE.— (continued). 

Taibk Ssneciemida: — ( concluded). 

Scnecio (Synotis) ruflnervia ... j 

November, frequent. 

94 

„ „ KunihiauuB 


September, above 

96 

„ „ Candollcanus 


10,000 feet 

■f >* 

October, high leveU. 

96 

„ (Kusenecio) i?racMittor ’a, ... 


97 

„ „ chryaanthcnoidte, 


„ Riiid.'iri. 

98 

„ ,, pallens [violaiicua, 

Rat patiya ... 

March, dune, very 

99 

Wall]. 

„ (LiKularia) aibiriciis 


coniiuuii. 

September, Tindavi. 

100 

„ „ arnicoides 

„ Cacalia) quiaqiielobua 


Above 10,000 feet. 

101 


102 

TuIRB CYNi^ROIDK.«. 

Echinopa nivciiH 

Kanaila, jao* 

Very common. 

10.3 

Carduiia nutana 

kanda. 

Above 8,000 feet, Jhe- 

104 

Ciiicus arvcnaia 


lam near Niti. 

Rare. 

105 

„ eriopliortia uar. invoUicratua, 


Autumn, common. 

106 

„ ferox, Edgw. ... 


May. common. 

107 

„ argyracauthua ... 


June common. 

108 

„ ojr. nepalenaia ... 


October, common. 

109 

„ Wallichii (arachiioidca, Wall), 

... 

»» » 

110 

Sau8Burea(Bracteat(e) obvallata 


September, above 

111 

„ (Acaiilea) Knnthiana 


10,000 feet. 

September, common 

118 

ft (CoiigeBta))goaaypina (sacra, 

E<lgw), 

„ „ graiuoiifolia ... 

Kanwal 

118 


above 10,000 feet. 

„ about 

114 

,, (Ooarctatse pterocaulon . . . 


10,000 feet. 

about 

115 

„ (CorymboBae) candicana ... 


10,000 feet. 

Very common. 

116 

„ „ rur. Bcaposa. 


CJoinmon, April, Pan- 
wa Naula. 

117 

„ „ albescens ... 


September, frequent. 

181 

„ „ denticiilata, 


September, common. 

119 

„ „ hypolenca... 

Jnrinea macrocephala (DoiomisBa ma- 


>1 >* 

ISO 

Kala tagar ... 

” Pindari. 

May, June, very com- 

131 

CTocephala, D. C.). 

Serratula pallida 


123 

Tricholepia fnrcata 


mon. 

November, Pindari. 

133 

„ clongata 


October, common. 

134 

Volntarella divaricata ... ... j 


March, llaldwani. 

„ Cult i V a t e d, 
Bhabar. 

136 

Carthamua tinctorius ... ... ' 

KuBam ... 

136 

TRIBE MUTISIACEjE 

Section SuB;BQUAtiFrx)R.«. 

Leucomeria anectabilia ... ... i 

May, common. 

137 

Ainaliiea ptoropoda 


Spring, very common. 


ft aptera 

... 

»i >* 


46 
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HIMAlLATAN PISTPt''TS 


DIVISION II.— MONOPETAL3E-(oon<m««f ). 


No. 

Scientific name. 

VemacnlaT 

name. 

Note. 

198 

ORDER 6.-^COMPOSrr;E>- (cw 

Section L.AfiiATJicFix)RjK. 
Gerbera lann^inoBa (Chaptalia gos- 

iclnded> 

Jnne,high elerationo 

129 

sypina, Roylc) 

„ nivea 


September „ 

13(1 

„ macTophylla (Cliaptaliamax- 


»r >r 

131 

ima, Don). 

Tumi: CiCifORAcEJE. 
Cichorium intybuB 


(^iltivatctl. 

139 

ricria hieracioides 


Mai pat near Lohaghat, 

189 

CrepiB (BarkhaiiBia) fetida 


Ortober. 

May, Jime, very com- 

133 

(Yonngia) lyrata [rnncinata 


moil. 

Very common. An 

134 

Wall]. 

Taraxacntn Denslconis 


Lacti ca ? 

Very common. 


,, car. criopodinm 


High clevationB. 


„ car. parvulum 


136 

Lact' ca (firachy rauiphns) obtusa ... 

Jangli gobhi, 

April, May, very com- 


„ [Microrhynchim nudicaulia 


mon ; yellow. 

136 

and patens, D.C.] 

„ (Scariola) scariola 


Low elcTations ; yellow. 


„ „ vor. aativa 


Cultivated „ 

137 

„ (Cicerbita) auriculata 


May, July, very com- 

138 

„ „ longifolia 


mon; blue. 

October, fields, com- 

139 

„ (Lactncopsis sagittarioidts. 


mon; blue. 

February, common ; 

140 

„ „ Brunoniuna 


blue. An Crepis ? 
August, October, com- 

141 

[Prenanthes Tlrnnoniann, D.C.] 
„ (Melanoseris) liastata 


mon ; blue. 

Autumn, common, Loh- 

149 

„ „ laavigata [macror- 


ba ; blue or white. 
September, very com- 

143 

hizon. Hoyle.] 

„ „ violajfolia 


mon ; blue. 
September, high ele- 

144 

„ „ LcBsertiana 


vations ; blue. 
Common, October ; blue. 

145 

„ „ dubyroa [Dubyiea 


September, very com- 

146 

hispida, D.C.] 

„ (Ixeris) glabra 


mon ; yellow. 

Winter, low eleva- 

147 

„ » polycephala 


tions ; yellow. 

» >» 

148 

Prenanthes hispidula ... 

Ufat kancla 

Rare. 

149 

Sonchnsasper 

Spring, very commem. 

150 

„ oleraceos 

nalsha. 

M 

Spring, common, edi- 

151 

„ arvensis 

M 

ble. 

Spring, common. 

152 

MichroThynchuB secimdus 


Bare ; Roylo. 


Tiagopogon junceum 

... 

June, July, very com- 




mon. 



t)F TttE NORTH-WESTERN PROVINCES, 3fi3 

■•1 

DIVISION IL— MONOrBTALJi:— ( continued ). 


No. 

Scientific name. 

Vernacular 

name. 

Note. 


(iKD;<K 6.- -IjOBELIACKJE. 


1 

Lobelia trigona, Hoxb., [trialata. 

... 

Common. 


Don.] 



'2 

„ pyraraiilalifl, Wail 


Krequent. 


„ rosea, Wall 


Rare; MalwaTal. 


OUDEK 7. -CAMVANULACE.;B. 


1 

Ceplialosti^nia hirsiita ... 

Gol ghanua, 

Frc<iuent. 

2 

W'ahieiiijergia vin<liB, K<lgw. 

Wucham.near Piudari. 


„ agrtfltis ... 


I'reqiient, Bunks of 



Kosi. 

4 

Campanula liiti folia 


Rare. 


„ sylvatica [integer r i in a 


Common under trees. 


Don]. 


Very common. 

Vi 

„ caneseens 


: 

M argyrotriciia [pa 1 li 4 a, 




Madden]. 


Rare. 

s 

„ co'.orata laimilosa, Wall]. 



OKDKK 8.— EH IC AC 


I 

Gualtherla numtuularia ... 

Bhalu bor ... 

Common, D a k u r i , 




Bhatkut. 

2 

„ trickoidiylU ... 


Frequent, above 10,000 



feet. 


Andromeda (Pi or is) oval i folia, [A. 
cupricida,' Don.] 

Aiyar 

Very con Tuon. 

Milam and Piuda r i , 

4 

„ (Cassiopc fastigiata [A 

Kamba 


cupressi I'o r in i s, W all]. 


ll>,00() feet. 

5 

Rhode lendr n ar bon u ■ i . . . 

Burans 

Vn y common. 


„ ro7.roscura 


Abiiv K.OOO feet. 

« 

„ cainpauiilatum 

Chiinul 

„ 10,000 „ 

7 

„ anlhopogoii 

Talisfar ... 

„ 12,000 „ 


„ le{iid< tum ... 


„ 12,000 „ 


ORDER MONl.TRDlIKiB. 


1 

Monotropu nepalcnsis 

Chhao 

Biiisar, Seiitcm b e p 
found by Mrs. Co- 




vaii. 


ORDER 10.— LENTlBULARIwE. 


i 

Utricularia flexuosa [stcll a r i s , ... 


Common. 

2 

Wight]. 

IMnguicnIa alpina 


Rare. 


ORDER U.-PRlMULACiE. 

Down to 2, .'500 feet. 
Above to 10,000 feet* 

I 

Primula (Sphondylia) floTibuiida ... 


2 

„ (Prinmlaslrnni) petiola r i s 



[nana, Wall]. 


» * * 

3 

n (Athritica) purpurea 





8e4 


HIMA'I.ATAS DISTRICTS 


DIVISION n.-MONO?ETALJ!}-( mUmued). 


No. 

Scientific name. 

Veinaciilar 

name. 

Note. 


ORDKli 11. rUlMULACEil':— (concluded). 


4 

Primula Stnartii 



5 

,1 (AUuritia^ Bpfciosa 

BihIi kopra... 

Cirnmon. 

6 

„ involiicrfitii 


Above JO, MOO fe.et 

7 

„ dentil'll] Mta, var. eroaa 


Comniou, high elcva< 




tious. 

8 

Androsacc Barmentosn., Wall 



9 

„ lanuginosa, Wall 


iVbove 12,000 feet. 

10 

„ rotundiio ia, llar.hv. 


Common. 

>1 

incisa Wall, [rutundi folia, 


Valleys and Bhdba r , 


Don]. 


winter and spring. 

IS 

LyBiuiachia (Kphemcrum) lobclioides,. 


Very com on above 




10,000 feet. 

18 

„ pyramidal is 


Common. 

14 

t, (Lysiniastriim)a!ternifolia... 



16 

„ debilia 



16 

Anagllis arveuBiR, vnr. ccernlea 

Jimk-inara ... 


17 

Samolus Valerandii 

... 

Rare, Sual rirer. 


OUDKU 13.— MYKSlNACuE. 


1 

MioBa (Bteobotrya) indica ... i 

Kalsis 

Cominon. Lowdera- 




tions. 

2 

„ argentea 

Phusera 

Frequent, Binsar. 

3 

Myraine africaiia 

Pahari chil, 

Common, March. 


- 

baiberang, 


4 

„ seniiserrata 

Chupra 


6 

„ iicuiiiinuta 

„ 


6 

PDmoella r biiBla 

Baibcrang ... 

Bhabar. 

7 

Ardlsia floribimda 

... 

Rare. 


OKDMK i3.-SAPDTACEjF> 


1 

BasBia Inityracea ... ... i 

Chiura and 

Common at 4,000 feet. 



phaiel. 

near Petoragarh. 

S 

„ latifolia 

Maliua 

Bhdbar. 


ORDER 14.— EBENACE.^. 


1 

DiospyroB Mclanoxyluu ... 

Tendu 

Blidbar. 

s 

„ rnontana 

Tendu 

i „ 

3 

„ lanceasfo’ia ... 

Ardinia 

Kola Dun. 

4 

„ Embryopteris 

Gab 

Bhabar. 


ORDER iri.-SYMPLOCEiE. j 


1 

SyinplocoB (Ilopea) saicata 

L)dh,bholya, 

Bur ndoo, November. 

2 

„ Bunumtia ... ... ! 

... j 

Raie, Sidlii devi. 

3 

„ racciiioBa ... ... i 

1 

Bhabar, November. 

4 

„ MmoBisaiina [nervosa, ! 

•" 1 

Rare, Gdgar, Binsar. 


Madden, j j 


May. 

6 

„ (Pa! lira) cratmgoideB [S. 

Lodh 

Very common, Juno 


puniciilata, Mad leu]. 1 

' 

and July. 
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DIVISION n.-^MONOPETALiE~( cmtinued). 


Ko. 

Scientific na i e. 

Vernacular 

name. 

Note. 


()KD*ai 16. OLKACE-®. 


1 

FraxinuB excc'Hior 

Aitgu 

Gommon. 

2 

„ (OrnuB) floribiinda 

Aiigu 

Coinnum. 

3 

SyringH emodi 

tibia 

Common, above 10,000 
ftet. 

4 

Olea cuspidata [fernigiiiea, Koyle III.] 

Kalap briksii, 

Fatal debi near Almo- 

5 

„ acu inata var. longi- 

folia. 

Silang 

Tci. 

Very common, wild 
and planted. 

6 

„ glatidu.ifera 

Gair 

Com , on. 

7 

LigUNtrum nepnteiisc 


llanks of HtreaniB, May 

8 

„ b acteanim ... 


Frequent, lliiiBar, June 

2 

„ rubiiBtini) 


Common, May. 

10 

„ conipiictuin ... 

OKD.at 17. -JASMINKil 


tf 

1 

Jasminum (Simplicifoli®) Sainbac ... 


(/iiltivated. 

2 

„ pubtsccns 


FriMpient, (ianai. 

3 

„ urburisccns ... 


„ Bhabar. 

4 

„ nepaltiisc [dicliotomn o 

Don]. 

Jahi 

Common. 

6 

„ (trifo iie) dispurmutu 

Snrtnali. ... 

Common. Leaves, gen- 
erally trefoil, but 
sometimes Riirplc 
and sometimes pin- 
nate. 

G 

Jasminum (Alternifoliae) rcvolntiim 
[chry.authdmiin, 
Uoxb ] 

Soiiajalii ... 

Common. 

7 

„ „ piibigerum ... > 


Rare. 

8 

„ (Piiuiatifoiise) uttlciiiale, 

Chambeli ... 

Introduced. 

9 

„ „ graudifioriiui, 

C h a m b e 1 i 
and jahi. 

Common. 

10 

Nyctanthes Arbor-tristis 

Varijat, har- 
Biugliar of 
plaiitB. 


11 

Schrebera Bwietenoides ... 

ORDKK 18.-APOCYNACE 

TaiBij: C^iussKJB. 

Moka 

M. 

Bhabar tree. 

1 

Carissa diffusa ... ... j 

Titinjs Pluxidrikjk. 

Timukiya ... 

Bhdbar. 

2 

) Tabernaemontana coroiiario ... I 

Chandi 

if 

3 

Vinca pii8illa[V. parvifiora, Uuxb.J... | 

Thiuk Pabb kbikac. 


" 

4 i 

Vallarii dichotonia ... | 

Thire WniOHTlKAt. 

Dudhl 

Common. 

5 

Wrightia molIiBBima ... | 

Darbela 

fi 


m 


himXlayan districts 


No. 


6 

7 


8 

9 

10 

11 

IS 


I 

9 


8 

4 

6 

6 

7 


8 

0 

10 

11 

IS 

IS 

14 


16 

16 

17 

18 
19 


DIVISION lL-^mmPETAhM-(continued ). 


Scientific name. 

Vernacular 

name. 

Note. 

OKDiiR 18. -AROCYNAC M ( 

concluded). 


TrIHI: Al.BTOMJ-il5. 



Alatoiila Bchularia ... ... 


Bhabar. 

Blubeffi]ms 1 cidiiB 

Dudhi 

Common. 

TuIBK KClllTBiB. 



Holarrliena antidysenterica 

Kucr 


„ piibcHceiis ... 



Ncriutn 0 loniiii 

Kanyur 


Cnoncniorplia mucrophyila, [Kchites 

Garbadru ... 

Bhabar. 

macTopliyl'a, lioxb.] 



IcJiuocarqtiB frute scens ... 

Dudhi 

Common. 

OUDIiR 19.— ASCLKVIADEJ':. 


PEitiBM CLiK. 



Gryptolepia reticulata ... 

Rui koBa ... 

Up to 4,000 feet. 

Reriploca calopliylla [Stnplocaulon 

Dal biiengla, 

Common. 

Cdlophyllum, Wrigivt. l 

TrIBo ASCUBl.lJDBilfi. 


Vincetoxicuin caiiescciiB fCyiiunchum 


Common. 

g.aucum, Wall.J 



„ inontaiuiin [V. kima- 

... 

Frequent. 

warenBe, Madden.] 

Calotrepia gigautea 


Ak, madar ... 

Common, Bh&bar. 

„ procera fHamlltonii] ... 


Rare, Bhabar. 

Cyuauchuui imihoiiBisc ... 


Frequent. 

Ti'.IIIK ST'rELIiB. 



Suu-TUIBE rjSRGOLARIAfi. 


Tylophora tenerriM a 


Frequent. 

„ Oovauii [Iphisia Govani- 


ana, Wiglit.] 



Maradeaia Roy lei 

Miirkila ... 

Common. 

ff Incida, Edgw. 

Dudhi 

Frequent. 

„ teuaciBHima ... 


Up to 4,000 feet. 

Fergiilaria pallida 

Surkila 

Common, Bhabar. 

Gongroncuia ncpaleuse ... 

... 

Frequent on rocks. 

Sub-tribe Ckrupegijk. 



Orthanthera viminea 

Chapkiya ... 

Bb&bar. 

Hoya lanceolata 

Common, Bh&bi^r^ and 

Ceropegia longifolia 


up to 7,000 feet. 

Rare. 

„ Wallichil ... 


x'reqiient. 

„ gracilis, Edgw. 


*» 
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DIVISION IL-MONOPETALiE-(co/^^m,/^(/ ^ 


Ko. 

Scientific name. 

Vernacular 

name. 

Note. 


ORDER 20.— LOGANIACE.®. 


1 

Gardneria ovata 

Banjuhi ... 

Frequent. 

3 

„ angiiBtifolia ... 




Biiddlcia crispa fpaniculata, Roxb.]... 

Dhiriya,bhdti, 

Coiiiinon. 



dhaula. 


4 

„ asiatica [neema, Hamilton], 




ORDER 21.-GENTIANACEiE. 



Tkibk Chiuoniejk 



1 

Exaciim tetragoniim ... ... 1 Uda,titkBna, 

Frequent, Bagrawar. 


Thibb Culors. 



s 

Fladcra pusilla 

... 

Common. 

3 

CanBCora dillu'a [virgata, Roxb.] ... 

... 

Bhiibur. 

4 

„ decusaata 

... 

M 


Tkibk Swkrtice.*. 



6 

Gentiana (Chondrophyllum) i)cdicil> 

... 

Common. 


lata. 



G 

„ capitata 


»» 

7 

„ aprica 

... 

Bhahar. 

8 

„ decemfida 


Common. 

9 

„ nmrginata 

... 


10 

OplHia pamciilata 

Cbiretta Tit- 

Autinnn annual. 



kaua. 


11 

purpiircBccns 

»> 

r » 

i2 

„ cordata 


}9 99 

18 

„ var. doribiis dilute roBcis ... 


W. Waterfleld, Naini 




Tal. 

14 

(AgatliotoB) anguBtifolia ... 

1. 

Autumn annual. 

16 

„ „ chi rata 

II 

„ perennial. 

16 

„ „ alata 


„ annual. 

17 

Halenia clliptica 


Above 10,000 feet. 

18 

Swertia cuneata 

... 

Rare, 

10 

„ enrulea 


99 

80 

» Bpecioaa fperfoliata. Boyle], 

Simariya ... 

Common, above 10,000 




feet. 


ORDER 22.-BIGNONIACEiK. 


1 

Calosanthes indica 

Pharkath ... 

Bhltbar. 

8 

Millingtonia hortenBis [Bignonia sub- 




eroBa, Roxh]. 

Nim chainbeli 

Introduced. 

8 

Stereogpcroiuiu [Bignonia, Roxb.] ana- 




veolens. 

Fatal 

Bhabar. 

4 

Amphicume arguta 


Banks of Fatdiganga. 

6 

Tccbma undulata 


Ganai valley. May. 
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DIVISION II.— MONOPETALJ3— ( continued). 


No. 

Scientific name. 

Vernacular 

iiauie. 

Note. 


ORDER 2.^— PEDALIACEJE. 


1 

Martyiiia proboscidea [ M. diandra, 


Naturalised. 


Madden]. 



S 

SeBurouin iudiciim 

Til 


3 

Fodalium murex. 

Gokhrii 

Bhubar. 


ORDER 24.-CRYTANDRACEJi:. 


1 

Lysionotus ternifolia fL. serrata, 

... 

Common up to 4,000 


Don]. 


feet. 

S 

Didy niocarpuH subal ternana 

... 

Rare. 

3 

„ aromatica 


Frequent. 

4 

„ (Acaulea) maerophylla 

Pathar laimg, 

Common. 

b 

„ pedicillata 


Bhabtir. 

6 

„ lanuf^inoaa 


Common. 

7 

Chirita Edgeworthii 

Sankh puahpa, 


3 

„ bifolia 

It 


9 

Rhynchogloaaum obliqiuiiu [Wulfcnia 


„ up to 6,000 feet. 


obliqua, Wall]. 



10 

Platyateuima yio!oidca ... 


Common. 

11 

jEachynanthua Ferottetiana 


Bhabar. 

13 

„ grandlflorua 


liar ai lung. October. 

13 

Polyneuron dimidiata ... 


Col. Davidson. 


ORDER 36.— POLBMONFACBiE. 


1 

Cyananthua lobata 


Pindari, above 10,000 




feet. 

3 

„ integra 

... 

Kedar 13,000 feet. 


ORDER 36.- CON VOLVULACE^I. 



Tribe ARGYRKiFis. 



1 

BiTeaornata 


Bhabar. 

3 

Argyrcia Bpecioaa 



3 

, setoaa 


Sarju, bank near Rap- 

4 

capitata 

... 

kot, September. 


Tribe Convoi.vui.kj*. 


5 

Qnamoclit vnlgaria 


Bh&bar. 

6 

Batataa pentaphylla 

... 


7 

FbarbitiaNil 

Baunra 

Very common. 


var. intergrifolia [caerulea, 




]^zb.] 


Common. 

8 

Calonyction apecloaum 


Bh4bar 

9 

Ipomaaa vitifoiia 


it 

10 

,, Pea-tigridia ... 



11 

„ Piloaa 


Kota D4n. 

13 

n »p. [hiranta, Madden] 


it 
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DIVISION lL-MONOPETALiE-( contimml ). 


No. 

Scientific name. 

Vernacidar 

name. 

Note. 


ORDER 26.-CON V( )LUL.\CB.E-(conclude(l). 



Turn E Con volv ulk.» — ( conci uded). 


13 

14 

15 
IG 
17 

13 

ly 

Ipomoea Bessilillora [ phieroctphalus, 
Roxl).] 

„ chryseidcs [muricata, Mad- 

dcn]. 

Aniscia barlerioidea 

Convolvuhm pluricaulia 

„ arvensis [Malcolmi Roxb.] 

Porana Tacemoaa 
„ paiiiculata 

EvoIvuIuh alaiiioidea [aericca, Madden], 

Maaeti 

Very common. 

Bbsibar. 

Ko.**! bank, Khainia. 
Rhtlbar. 

Naini Tal, Mr. Water- 
flcld. 

('oinmon. 

Very common. 


Tuibe Cusknthac. 



SI 

ss 

Cuacuta reflexa [vcrnicoaa] ... 

„ niacraiitha [ graiidi flora, 1 

Wall]. 1 

Ak.oah leguli, 

Common. 

Frequent. 


ORDER 27.--RORAaTNACK^. 



Tkime CattDiKJi&. 



1 

a 

s 

Gynaion veatitum 

Cordia Uitifolia, Roxb. 

,, Myxa, Linn. 

Vyn 

Rorla 
, KoJah 

Common up to 3,000 ft. 
Rhabar variety. 
Common. 


'rKiMK Emrktio.w. 



4 

6 

« 

Ehretia aerrata 
„ lasvia 

„ viuiiuea [RliabJia aerieca ... 

Madden]. 

Panya 

Kodah 

Common, April 
„ Bhabar, March. 

„ in river beda. 


Tribe IIeliodropkw®. 



7 

Heliotropium atrigoaum [brevifolinra | 
Wall]. 1 


Common. 


Tribe Boraoejb 




Sou-tribe EciiiE.«. 



8 

Macrotomia Benthauii ... ... 1 

1 

Badri nath. 


Sub-tribe Lrruosi ermejc. 


9 

10 

Onoatna echioidcB 

Myoaotis pallena 

1 

Above 10,000 feet. 

„ „ Chau- 

patta. 

11 

19 

„ longiflora 

Bothrioapermain tenellum [Cynogloa- 
aum proatratum, Don]. 

i 

H )» If 

Rare, Binaar. 


47 
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DIVISION I[.-MONOPETALi^:-( continued). 


No. 

Scientific name. 

Vernacular 

name. 

Note. 

13 

ORDER ar.-BORAGINACEiE-^ 

SOH-T»IIiK CrN'OCLOSSli 

Eritrichinin rotini.lifolimn 

[concluded). 

AC. 

Above 10,000 feet ; rare-. 

14 

Echinosporiniim I'lochidiatnm [C-yuo- 

Kura 

H ti if 

16 

uncnuituii), Ruyle]. 
CynoglosBum furcatum 

ff 

Very common. 

16 

„ micTauthum [canCBcens, 

»> 

M I*- 

17 

Wall]. 

„ glochidiatum 

tt ... 

Frequent, 

Common. 

18 

TrichodcBma intlicmn 



ORDER 28.--SOLAxVACE,®. 


1 

Tuibk 8olani:/e. 

Lycopewi cum oflculcntum 

Wildyati bai- 

Cultivated. 

S 

Solanum (Pachystemnn) tubcrofliim... 

Ran. 

Ahi 

M 

3 

„ Roxbiirghii [riibrum] 

Chhota ghi- 

Common. 

4 

„ vorbaacifolium 

wain. 

llBhita 


6 

„ (Leptostcnioii) indicuni 

Kant kdri . . . 

»r 

6 

„ xanthocarpum 




„ vur. Jacquinii 




„ var. Schradcri [diffuBiimj. ... 



7 

„ eBcnlentnm [mclongtimj, ... 

Raigan 

Cultivated. 

8 

Capsi cum f rutescciiB 

lAl iiiirch ... 


9 

Nicandra pliysaloidcB ... 


Introduced, 

10 

Rhynalis peruviana 


ti 

11 

TkIBK D.ATlfRKJB.. 

Datura Wallichii [ferax, Madden] ... 

Kdla dhatura, 

Valleyfl. 

IS 

„ oar. double 

Cultivated. 

n alba ... 

Dhutfira 

Very common. 


„ var. double 

... 

Cultivated. 

IS 

Tribe Nicotiankab. 

Nicotiana Tabacura ... ... j 

Tamdkn ... 

Cultivated. 

14 

Fetunia Pboenicea ... ... | 


Introduced. 

1 

ORDER 29.— SCROPIIULARI/ 

Taibe Antirrhiniejs. 
Verbaaenm ThapBUB 

LCEJE. 

Ekalbir 

Common. 

2 

CelBia coromandcliana ... 


Rare, valleys. 

S 

Linaria ramoBissima 


Common. 

4 

„ incana 


6 

Antirrhinum orontiiim ... 


» May 

Above 12,000 

6 

Scrophularia Edgea'ortbii 
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DIVISION ll.-~MONOPETAL.l!:-( continued ) . 


No. 

Scicntiflc name. 

Vernacular 

name. 

Note. 


ORDER 29.~SCROPIIULARlACEiE 

-(continued) 



Trib B A N Ti UH iM M — (concl ttdcd ). 


7 

Scrophularia polyantha ... 

Gajaila 

Common. 

8 

,, himalcnBia ... 

. 


« 

„ obtusa (Madlen) 

»» 

Frequent. 

to 

Mimulus ncpalenais 


Common. 

U 

„ gracilis 


Frcepient. 

12 

Mazus sureiiloaus 


Common. 

18 

„ rugosuH 



14 

Li nrlenbergia graudi flora 



16 

„ urlicasi’olia [Stemodia 


Very common. 


rudcralia, Wall]. 


16 

„ macrostachya 


Rare. 

17 

Liinnophila mcnthastrurn 

-Jangli sonf... 

("ommoii. 

18 

„ hypericifolia 

„ 


10 

llerpestis Monnicria 
'rorciiia cordifolia 

Jal nim 


510 



511 

Vandellia Crustacea [pcdunculata, 




Madden]. 



^3 

28 

„ nummularifelia 

Boniuiya briichinta 


Very common. August. 
Fre(iuent. September. 

•24 

„ graiidittwa 



Tkihf, Ruixanthi Ai. 


25 

Hcmipliragnia heteropliyllum 


Common at’io^ooofeet, 
Dakuri andDyurital. 

2G 

Digitalis purpurea 


Tntroiliieed. 

27 

Wulfeiiia Anihersliana [IVderota 


Common near water 


Amhcrstiana, Wall]. 


.ab ivc 8,tKK) feet. 

28 

Veronica (Heccibuuga) hiinalensU 


Above J (1,000 feet. 


[grand i flora, Wall]. 


t’p to 6,000 feet. 

20 

„ anagalUs 


80 

„ punctata 


„ 

:ii 

„ (Chamredrys) dc’iigera 


Common. 

32 

„ „ laxa.. 


.Above 11,000 feet. 
Ked.arn.alh. 


,, var. of V, chanijedrys? 


38 

„ (Oinphalospora) biloba 


(^ominon at 5,000 feet. 



March. 

34 

„ „ Madden! i Edge. ... 


„ 

36 

„ „ agrestis ... 



36 

Buclmcra hispida 


„ 

37 

Striga hirsuta 




„ rar. lutea 



38 

„ euphrasioides ... 



39 

Leptorhabdos par vi flora [vierardia and 


)• 


Sopubia parvi flora]. 


(irassy slopes at 6,000 

40 

Sopiibia trifida 

... 


r 


feet. 

41 

Cen tranthera hispida 


Hageawar. Freqtjcnt. 

42 

» var. nepalensis 

! Euphrasia officinalis 


Above 7,000 feet. 


87? . BIMiiLATAS DISTRICTS 

DIVISION II.— MONOPETALiE— ( continued ). 


Ko. 

Scientific name. 

Vernacular 

name. 

Note. 


OBDER 29.— SCROrnULARIACE^Ii-(concluded). 



Taibk RiiiNANTiiKiii: (concluded). 


43 

Pedicularis (Cyclopliyllum) pceti- 


Frequent. 


nata. 



44 

,1 „ porrecta, ' 




„ [degans, Madden] 



46 

„ ( Siplionatus ) illegal an- 


Above 10,000 feet.| 


tha. 



4& 

„ (Edentual) cariiosa 

... 

Commou. 


ORDER 30. ()ROBANX"MEACI<LE. 


1 

Phel i poea »gy iiti aca 

1 

Rare. 

2 

.iEginetia iudica 

! 

Fiefiuent, Bagegwar. 


ORDER 31.— ACANT11ACEJ1:3 



TkIBK TllUNnKROIEX. 



1> 

llexacentria coccinea 

1 Kaljug 

Bltabar and valleys. 


i 


VViuier. 


Tkiiiji: HT(iKOPiiij.i:.E. 



2 

ll’Ciuiadelphis polyspeniia ... ] 

1 

Bhabar. 


Tuibe Rui:i.Lic.«. 



S 

Petalldium barlerioides 

Bakraola ... 

ff 

4 

IlemigruptiiB latebiosa, [Uuellia 


Common. 


latebrosa]. 



6 

Ji)chmanthcra Wallicliii [gossypi- 

Jaiindda . . . 

Very common. Fronr 


na, Madden]. 


this bees make the 




best honey. 

6 

1 GoldfuBBia pentBtcmcnoidea 


Frequent. 

7 i 

StrobilanthcB anrienlatuB 

Tilkapuri ... 

Bhabar. 

8 

„ Wallichii 


Above 10,000 




feet. 

9 

„ attenuatns 

Kapur nali ... 

Common. 

10 

f, glutinoBUB 




Tiubk Bableuikjb. 



]] 

Barlcria dichotonia 


Frequent, September. 

12 

„ nepaienBis 


»* 

13 

„ ciliata (roBca) 

Sarp jiba ... 

Common. 

14 

„ cristata 


II 

16 

LepidugathiR hyalina 


If 

16 

„ uBtulata 


About 4,000 feet. 

17 

„ ciiBpidata 


Common. 
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DIVISION II.— MONOPETALiI']-~( conthmed ) . 


No. 

Scientific name. 

Vernacu’ar 

name. 

Note. 


ORDER 31.~ACANT1IACE^- 

TkiB:c JuSTICKiB. 

(concluded). 


18 

RhlogHcaiitliufl thyrsi fiurus 


Bbabar and valleys, 
common. March 

19 

Krantliciniim nervosiiiii 


Bhabar and up to 6,000 
feet. May, 

20 

Kostellnluria procumbens 


Very common. 
Common. 

21 

Adliatoda vasica [Juaticia Adhatoda], 

Basliang. Ariia 
of plains. 

22 

Kimf^ia parvifiora 


?l 

2;i 

Dicliptera Roxbiirf^hii 


„ up to .5,000 feet. 

£4 

l*cri strophe t-peciuHa 


Bhabar. 

25 

„ bicalyciilata 


26 

Rhapiiiduapura ciliaia 

ORDKR .32.-riIRYMACK 

M. 

Rare, Vishuuganga. 

1 

Fhrytua leptoatachya ... 1 

ORDER 3,3.-VERBRNACEw1':. 

Th MB VkRBKNK.«. 

Common in woods. 

1 

Verbena Ronarieiisia 


Natnralizeti. 

2 

,, ufiicinalia 


Common. 

» 

Idppia (Zupania) uu iifiura 


Up to 4,5U0 feet. 

4 

Laiitaria alba [L. dubiu, Roylc 111.] 


„ 3, "00 „ 

6 

Oiiiclina arborca 

TkIMK VlTEiK. 

Kumar 

„ 2,000 „ 

G 

Caryopteria Wallichiana [Clerod- 
eiulron odoratuni, Madden.] 

Mohini 

Very common up to 
6,000 feet. April, 

7 

RreiJina (Oimiira) aerrati folia [api- 
iioaa, Roxb.J 


Bhabar. 

8 

u (Rremiioa) mucronata 

Agniuii 


9 

„ „ barlmta 


Common. 

10 

it II hcrbacca 


Rare. 

11 

Callicarpa arborca, Roxb. 

Ghiwali 

Common. 

12 

„ macropliyila, Vahl 

Daiyu 

Frcqticnt, Surju b.nik. 

i:i 

CIcrodendron aerratuni 


Common. 

„ var, ternifoUmii 


„ Bajrcswar. 

14 

If inf ortuuatu 11 



15 

If siphouuuthiia 


Bhabar. 

16 

Vitex uegundo 

Shiwdli 

Bhabar and outer hills, 
April. 

17 

Holii akioldia sanguinea 

ORDER .34.-LABIATA' 

Tribe OciMKiW. 

Kubtoliya ... 

Common, ( )ctobcr. 

1 

Genioapornm strobolifcrum 


Banks of Rarjn. 

2 

Ortho iphon rnbicimdna 


Common. 

.*} 

„ virgatuB 


Banks of Kosi. 

4 

Fiectranthus (Isodon) Bcrophiilari* 
oides, 


Frequent. 

5 

)f „ Gcrardianns... 


M 

Very common October. 

6 

1 1 , striatuB 
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DIVISION IL— MONOPETA LiE~( continued ). 


No. 

Scientific name. 

Vernacular 

name. 

Note. 

7 

ORDKli 34.-LAnr ATJ5 -(continued). 

Tkiuk Ocimk.k- (concluded). 
riectrauthiiB (iBodon) Cottsa 

Very common. Octr, 

8 

„ „ rugosufl 


Cmumon up to 6,600 ft. 

9 

„ (Vyrainidiuni) tiTiiifoliuB, 


„ low elevations. 

16 

„ (Coltoides) cordifolius ... 



n 

Coleus barbatua 

Fiwai 

Very common. 

13 

Tkiuk SATYREje. 

Sun-TKiuK Klsiioj.tzir 
P o^fOBtemon pleclrauthoidcs 

X. 

Rudra 

Common. 

18 

Dysophylla crueiata 


„ in swamps. 

14 

Coltbrookia oppoBitifolia 

DulBhat 


15 

lilshollzia fiuva 

Bhangria ... 

„ down to 6,000 feet. 

16 

„ polyatachya ... 

Bhangria ... 

Very common. 

17 

„ iiicisa 

Set bhangria. 

Rare. 

18 

Elshollzia pilosa 

Frequent. 

19 

„ eriosiaehya... 


Rare. 

30 

„ (Cyc’O'tegia) strobolifcra 


C- minon. 

31 

SUH-TKIUB 

Pcrilla ocimoidcs 

Bhangria ... 

(Cultivated, September. 

S3 

Mentha viridis 

Pudina 

Naturalized. 

33 

„ Royleana 


Rare. Near Bhim Tdl. 

34 

SUIS-T’IIUB TllYAfFiK. 
Origanum normalo ? [vulgarc ?] 

Ban tulsi ... 

Very common, autumn. 

36 

ThymuB Bcrpyllum 

„ ajwaln... 

Common, except outer 

36 

Sub-tribe Mellipb 

Micromcria bifiora 


range. 

Very common. 

mSm 

C'alamintha (Cliiiopodiuni) rrpeiiB ... 


yt 


u [Melissa, 


June, imder trees. 

29 

Mailden] uinbrosa 

Heiieoma nipakmsiH 


Frequent. 

80 

Tuibe Moxakdf.«k. 
Salvia (Drymosphace) gliUinosu 


Freipient, outer range. 

31 

[hi ana, Royle.j 

Salvia (Aethiopis) Innata 

Ganiya 

Very common, March. 

33 

„ » Moorcroftiuna ... 

Above 10,000 feet. 

83 

„ (Notiosphace) pkbeia ... ' 


Bhabar and valleys. 

34 

Tuinu Nei*;t 

Nepeta (Pycnonepeta) Bpicata, var. \ 


Common, Binsar. 
Yellow, morning, blue 


„ M elata, Hoyle ... 


35 

„ „ ciliptica 


afternoon. 

Common, Binsar. 

36 

„ (Cataria) ruderarB 

... 

Freiiuent. 

37 

„ „ Icucophylla ... 


Common. 

38 

„ „ gracilifiora ... 


Bhabar. 

39 

„ (Macronepeta) Govaniana ... 


Frequent. 

40 

Dracocephaliiin acantlioides 


Ni'ti. 

41 

Lallcinantia Royleana ... ... i 

Balangu ... 

Rare. 




OF THK NORTH-WEfiTEIlN PROVINC ES. 


375 


DIVISION II.— MONOPETALiE~-( eoj/c/m/rc/). 


No. 

Scientific name. 

Vernacular. 

name. 

Note. 

42 

ORDER 34.— LABIATiE-(coi 

Tiubk 8tagiiti}K.a. 

SUB-TJUBJi: ScUXELLAllIE 

Prunella yiilf^ria 

icluded). 

AS. 

Common, June, Binsar. 

43 

Scutellaria linearis 


„ Hpriiig. 

44 

„ repens 

... 

„ spring and 

45 

„ angiilosa [8candcnB,Don]. 


auLumu. 

„ autumn. 

46 

SUB-TRIBK MAllRUBIKaC. 

Craniotome YcrBicolor ... ... | 

Very common. 

47 

Sun-TuiBU LANicEii:. 

AniBomelcB orata .... 


Common. 

48 

Colquhounia cuccinea [vestita, Wall] 

Bhilmoraand 

„ at Naini Tdl 

49 

StacliyB sericea 

angiriya. 

and Badri nuth. 
Common. 

50 

„ Bpleudens 

Bhainsia aj- 

Rare. 

51 

LconuruR pubcBcens 

wain. 

Common. 

5l> 

Latniuni amplexicaulc ... 

Titpdti ... 


53 

II petiolatum 


64 

Roylea eleganB 

Guma 

Frequent. 

65 

Leucas [llemiHtoina] urticsfolia ... 


)> 

66 

II [Ortholcucas] lanata 


Common. 

67 

II „ mulliBsima ... 


Hare. 

68 

II [Plagiostoma] hysHopifolia, 


Common. 

69 

„ „ anpera [ceplialotcB, 


II 

60 

Blume.] 

LeonoiiB nepetajfolia 


Bhdbar & Haldwani. 

6] 

PhlomiB laniiifolia 


Rare. 

63 

TAIBE AJUGKiB. 

Teucrium Royleanuin {vur.) albi- 


Common, valleys. 

63 

diim. 

II quadrifarium 


. , » 

64 

Ajuga lobata ... .i. 


Bhahar. 

65 

II remota 


Very common. 

66 

II parvifiora 


High elevations. 

67 

II bracteosa 


Very common. 

68 

II decumbena ... 


Rare. 

69 

ORDER 85.-- FLUMBAGINACEiE. 
Plumbago Zeylanica ... ... 1 

Common. 

1 

ORDER 86.-PLANTAGINA( 
Plantago (Polyneuron) major, var. 

Bar tang ... 

Rare. 

3 

agiatioa. 

II „ erosa, Don, Ron- 

giscapa, Jaeg.J 
,1 „ lanceolata. 

Lohuriya ... 

Very common. 

3 


Rare. 
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HIMALAYAN DISTRICTS. 


DIVISION IIL— AFETAL.^.. 


No. 

ScientiOc name. 

Vernacular 

name. 

Note. 

1 

ORDER l.-PIIYTOLACCACI-ffl. 

Phytolacca, ilccandra, mr. acinoea, ... 1 Jirrag 

Cultivated up to 10,000 


1 

ORDER S.- C1IENOPODIACEA 

feet. 

1 

Beta vulgariB, var. Bengalenaia, Roxb., 

j Piilang 

Cultivated. 

2 

Chenopodiu n album ... 

I Bliatiiwa . . . 

Common. 

3 

„ (Ambrin.a) Bolrys 

1 

» 

1 

ORDER .•J.-AMARANTACEiE. 

TkIBK CuLoaiKiB. 

Deeringia celoRioidea ... ... | Kalalohari... 

Common. 

2 


Sirali and 


3 

Cclosia argcQtea ... ... | 

TniRK Acuykantiikac 

AmarantuB candatiiR 

1 ghogiya. 

f . 

Gardens. 

4 

„ anardaua [ fari naccuB] . . . 

Ramdana and 

Cultivation. 

6 

„ spinoBiiB 

chtm. 

Common. 

6 

JErua Bcandcns 

Saji 


7 

Achyranthes aspcra. 


8 

„ species rbidcntaia ?], ... 


Not known at Kew 

9 

Cyatbula tomcntosa [Pupalia scquax,] 

Jhat kuri ... ' 

Very common. 

10 

Madden. I 

„ capitata. 1 


Rare. 

11 

TrIDK GOMlMlSKNEiK. 

Altcrnanthcra nodidora ... 1 Bhfmraj ... 

Common, Bhim T£l. 

1 

ORDER 4.— Ntctaginacpjk. 

Boerhaana diifiisa ... ... I 

ComT'on. 

2 

Mirabilis Jalapa ... ... | 

1 ... 

Introduced. 

1 

ORDER S.-POLYGONACE-ffi. 

Tribe Trrygocarfea. 

Rheum emodi ... ... I Dolu 

Above 10,000 feet. 

2 

' Oxyria elatior ... ... j 


„ 9,000 „ 

3 

Tribe ApTBRocARrEJs. 
Bumex (Lapalium) Wallihchii 


Bh&bar. 

4 

„ ncpalcnsis 

Hainniya ... 

Common. 

6 

„ (Acetosa) hastutus 

Almora 

Very common. 

6 

Koenigia monandra or islandica 


Above 12,000 feet. 

7 

Polygonum (Avicularia) elfusum 


Common. 

1 

[hemiarioides.] 

„ Boxbnrghii ... 


Rare. 

9 

„ illecebroides ... 

... 

If 
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DIVISION ITT.— APETAL J:-( muhw^). 


No. 


10 

11 

12 

13 

14 

15 
1C 
17 
28 

19 

20 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 
89 

40 

41 

42 


1 

2 

3 

4 
6 


Scientific name. 


Vernacular 

name. 


ORDEK 6. -P()LYGONACE.aMconcluded). 


Note. 


Tribe ArxEiioCAiiPEAC - (concluded). 


Polygonum ciliosum 
„ cognatum ... 

>, reciimbnin ... 

„ (PcTRicaria) TTamiltonii 

[liispiflum, Don.], 

M barbatum ... 

„ Donii ... 

,) Pusumbu 

„ flacci (1 urn [glal)rnm,Roxb.]j 

„ amphibium ... v* 

„ taiiigerum ... 

,, flcabrinervum 

I, (Bistorta) r i v i p a r u in 

fbulbiferum, Royle]. 

„ RphteroRtacliyum 

„ amplcxicaiilc 

„ affliio [Bruiioiiifl, Wall.], 

„ emodi 

(Didyinocephalon) delicatulum 
„ miMiTuulacifolium, 

„ fllicanle [ciliatum, 

Don]. 

„ humilc 

a perforatum fpunc- 

tatum, Don]. 

» ncpalenHc 

), Bphierocephalnm, 

u capitatum [repens, 

Wall.], 

„ Binuatii’ii 

„ (C'lrymbocephalon) chinense, 

„ Olchiiiocaiilon) horridum ... 

„ (Tiniaria) convolvulus 
„ pterocarpum ... 

„ (Aconogonou) frondosnm ... 
„ polystachyum 

,, Fagopynim esculmtiim [vul- 
gare, Madden]. 

II cmarginatum 

„ cymoaum [corymb o s u m 

Madden], 


Ognl 

P»par 

Ban-ogal 


Rare. 

14,600 feet. 

(Common. September, 
Frequent, Bh»bar, No- 
vember. 

Bhabar. Common. 
Frequent. 

Bhabar. 

Naini Tal lake. 
Frequent. 

Naini Tal lake. 

16.000 feet. 

Very common. 
Common. 

At high elevations. 
Rare. 

12.000 feet. 

If, 500 feet. 

Rare. 


»» 

Common. 

Frequent. 

Very common. 

8,500 feet. 

Very common. 

Bhiin Tal. 

(yommon. 

7,600feet. 

12,000 feet. 
CuItivated,lower hills. 

Higher hills. 

Common. The native 
names given by Royle 
arc incorrect. 


ORDER 6.— LA URINE jE. 


Section ExiNvoj.ncROTEiB. 


Cinnamomum Tamala, var. albiflo- 
rum. 

Phaebe lanccolata 


Tejpat.dilchi- Common. February— 
ni May. 

Sanicanwal... and valleys, 

February— May. 


Maoliil 


pallida 
paniciilata 
us odoratissimuB ... 


Kanwal 

Kapuakanwal, 


Common. 

Bhabiir and valleys. 
Common. Marc h — 
August 


48 
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DIVISION III.— APETALiE — ( contmmd ). 


Scientific name. 



ORDER 6.— LAURINE.E-Ccondaded). 

Skct roN In vot ucra tkjb. 

Tctranthera laurifolia [apetala, I Gar-bijur ... 
7 Roxb., v(ir. Roxburghii], 

tt monopetala ... K a t m ara, 

g aingrao. 

g LitBoea lanuginosa 

„ consiniilis [T. pallcng, Don.], Chirira and 
■|Q ‘ chirchira. 

12 Daphnidium pulchcrrinium 
M bifarium ... 

ORDER 7.-THYMELACE^. 

^ Daphne papyracea[D.cannabina, Wall.], 

i, var. purpurea ... ... Baruwa 

tt „ alba ... ... SetbaTuwa... 

^ WikBtrflsmia salicifoli a (Daphne seri- Cbainliya ... 

cea, Madden] 

ORDER 8.-EL.EAGNACE.E. 

^ IlippophasB Balicifolia ... ... Dur chuk ... 

^ Elasagnus parvifolia ... ... Ghiwain ... 

® „ latifolia [ferruginea, D.C.] 

ORDER g.-SANTALACEJE. 

I Osyris arborea, [ncpalcnsis, Madden.], Dakar dbara, 
S Thesium himalensc ... ... | 

ORDER 10.~ARISTOLOCHIACK/E. 

^ Aristolochia saccata ... ...1 

ORDER ll.-EUPHORBTACE.^.. 

Tribe Piiti>lamhe.«. 

I Andiachne cordifolia [Leptoims cor- 

dlfoliuB, Decc]. 

S Antidesma diandra ... ... Sarshoti aiuli 

S Fhyllanthus (Ilcmiglochidion) nepa* Bair mao ... 
louBis [Bradlcia ovata, Wall. Glo- „ „ 

chidion bifaria, Royle]. 

4 „ velutinuH 

5 „ (Emblica) Emblica ... Amla 

6 (.Paraphyllanthus) urinaria ... Sialii 

7 (Euphyllanthus) parvifolioB 

8 Futranjira Roxburghii ... ... Fatr4jiT&... 

9 Securinega (Fluggea) oboYata [Phyl- Dhilni 

lanthuB retiiBUB, Wall]. 

10 „ leucopyruB [Phyllanthns Ainta 

albicanB, Wall]. 

II Bischoffia Zeylanin [Andiachne trifo- Korea 

liata, Roxb]. 


Valleys. Jane. 
Common. April. 

I Rare. 

Common, interior of 
hills. 

Frequent. 


Used, for paper-making. 
Common, used for mak- 
ing inferior paper. 


Common above 10,000. 
feet. 

Common. 

I Btiabar. 


Common. 
Rare, Binsar. 


Frequent ; about 7,000 
feet. 


Very common. 


Very common. 


Frequent. 

Common. 

Frequent. 

Bhabar. 

Common. 
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DIVISION IIL— APETALiE— ( continued). 


No. 

Scientific name. 

Vernacular 

name. 


ORDEB 11.— EUFHORBIACEJi-(coiicludcd). 

TniJUK BitiDKLiKac. 

li 

Bridcila Btipiilaris ... ... . 

„ (Cluytia) montana ... 


i; 

Karnaliya ... 

Id 

„ retusa ... ... | 

Tuibe AcALEFUEuS. 

Khaja 

u 

Trewia nudi flora 

Tuinri 

16 

Mallutns philippincnsia [Uottlera 
tiucturia]. 

Kyuui 

17 

Riciiiua commimis 

Ind, rendi ... 

la 

llomouoya riparia [Adelia, Madden], 

Tribe IIippomanf-jk. 

Kaudagar ... 

19 

Jetropha Curcas 

Safed ind ... 

20 

Balioftpermum uioiitauum [CrotoupoN 
yandrua, Koxb.] 


2] 

ExcaQcaria (Triadiua) aebifera 


22 

„ (Falconeria) iusigiiia 

... 

2;5 

„ (Kutxcii'caria) ac:$ri folia 

[aapium, Madden, Stillingia hima> 
layensU ] 

Tribe Euphorhieac. 

Phutkiya ... 

£4 

Euphorbia pentagoiia [Koyleana] ... 

Sohund 

2. 

„ angu£itifo1ia [dracunculoi- 

Dudhila and 


des, Uoxb.J 

Mahdbir. 

26 

„ hir^nta [longif.olia, Don.], 

ft 

27 

„ pcploidcs ... ... 


28 

„ piliilifera 


29 

„ notoptera 


30 

„ hyperb-lfolia ... 


31 

,, tbymifolia 


32 

„ piloaa 

... 


ORDER 1 2.— D AITI N I FI I YLLACEiE. 

1 

Daphniphyllnm himalenae [Gyrandra 

Rakt chandon 


laurina, Wall, llicincae sp,, Royle.] 

rakt angliya. 


ORDER 13.— BUXACE.E. 

1 

Buxus sempervirens 

Papar 

2 

Sarcococca aaligna Dec. [S. ncpalen* 
aia, Royle]. 

Sukat sing... 


! ORDER 14.-CANNABrNACEuE. 

1 

Humuliia lupuliis ... ...• 

... 

2 

Gannabia sativa 

Bhang 


Note. 


Hare. 

Common. 

Up to 3,000 feet.. 


Bh^bar. 

Very common. 

Common. 

Frequent. 


Naturalj;!ed, Bhabar. 
Common, Surju bank. 

Introduced. 

Common. 

Very co jimon, Sarju 
bank. 


Up to 6,000 feet. 
Common up to 6,ooo 
feet. 

Above 6,000 feet (like 
llclioscupia). 
Frequent. 

Very common. 

Canal valley. 

Col. Davidnon. 

>1 


Frequent. U a e d I n 
marking the tika 
mark on forehead. 


Milam and W£n. 
Common, high levels. 


Introduced. 
Very common. 
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eiMA'LAYAN DISTRICTS 


DIVISION lIL-APETALiE~( continued ). 


No. 

Scientific name. 

Vernacular 

name. 

Note. 

1 

ORDER 16.-ULMACEJE 

Ulmus Wallichiana [eroBn, Roth 

Chatnbar ma- 

Frequent. Flowers 

U 

„ parrifolia [virgata, Roxb.] ... 

ya. 

precocious. 

Frcqu(?nt. Flowers 

3 

Holoptelca integri folia [Ulmua integ- 

Kanju 

coetaneouB. 

Common. 

4 

rifolia, Roxb]. 

Celtis australis [tetrandra,, Roxb] ... 

Kharak 

Very common and 
plantwl. 

Bhabar and valleys. 

5 

Sponia politoria [Cdtia tetrandra, 

Khaoi, khak- 

1 

Wall ?] 

ORDER ]6.-MORACEil 
Strcbliis asper [Trophi.s aspera 

si. 

Rusa 

Bhabar. 

3 

riecospcrmum spinosum [Batis spi- 


Rare. 

3 

nosa]. 

Morns indica 

Shahtut 

Frequent. 

4 

M la3vigata 



5 

serrata 

Kimu 

Common. Dioiceouft 

« 

Fiens indica 

Bar 

Valleys. 

7 

„ infectoria 

Pakar 

Bhnbar, 

8 

„ Tsiela 

Kathbar ... 

Plan ted. 

9 

„ rcligiosa 

Pipal 

Valleys. 

10 

„ cordifolia 

Kabai pi pal, 

Common. 

n 

„ rctusa [nitidaj ... 

Bhabar. 

13 

„ Carica 

Anjir 

Cultivated. 

13 

„ virgata 

Beru 

Very common. 

14 

,1 parasitica 


Bhabar. 

16 

„ scaudens 


Valleys. 

IJ 

„ trachycarpa 


» 

17 

„ Cunia 

Kunia 

Common. 

18 

„ glomerata 

Gular 

Planted and banks of 

19 

„ macrophylla 

Timla 

Kali. 

Fruit eaten. 

SO 

„ oppositifolia 

Totmila 

Common. 

31 

„ Luducca 

Kabhila ... 


33 

„ laurifolia 

Dndhila ... 


S3 

„ ovata 

Betuli 


34 
86 
26 1 
S7 

„ Chine ha 

„ saxatilis 
,, laminosa 
y, acuminata 

Kismira ... 

tt 

Bhdbar. 

1 

ORDER 17.-~AR'rOCARPEiE. 

Artocarpiis Lakoocha ... ... I Dhao 

Introduced. 

2 

Cudrauia javanensis 

1 M&nda 

Bh&bar. 

1 

ORDER 18.— URTICAGEiE. 

Thtbe Uuekka. 

Urtica parviflora ... ... I Shishanna ... 

Eaten f very common. 

3 

birardinia heterophyila ... 

1 Awu bichhu, 

- — .r 

Very Common. 
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DIVISION III.— APETAL J:—( continued ). 


Scientific name. 


ORDEK 18.— URTICACEJE -(concluded). 

TkIBK rjiv)OHIDK>B. 

8 IMlea Bcripta [goglado, Wall.] 

4 liecanlhus peduucularis ... ... Saochala 

6 Elatostemina sesBilc [Procris piiucia- „ 
ta, Don]. 

6 „ platyphyllnm ... (largcla 

7 ,1 Straelieyauiim 

8 II divcrai folium 

Thiuk BiKiiMEKrCiis. 

9 BoBhmpria rugulosa [nervosa, Madden] Oeti ... Common ; dishes made 

of the wood. 

10 „ macrophylla ... ... Saoch&lagol- Coninioii. 

ka. 

U „ platyphylla, u«r. roiitndi- Gargcla ... i> 
folia. 

12 Chainabaina sqiiainigera ... ... Rhdhar. 

13 Pou/.ol/.ia vimiticu [sanguinea] ... ... Frequent. 

14 Menioriulia peutandra [Urtica pen- Jaixdial jari, Couuiion. 

taiidra, Roxb. 

16 II hirta ... ... ... Fretpient. 

16 „ quinquenervis ... ... 

17 Villebrunea frutcPcenB, [Urtica fru- l‘oi dhanla Common. 

tCBcens, Madden ] and kagshi. 

18 DcbregeaBia longi folia ... ... ... Rare. 

19 „ bicolor [Boehmeria salici- Tusbyari ... Very common ; April, 
folia, Madden]. 

20 Mnoutia Puya, [Rochmeria fruteccnSi I’husar patta Coininou up to 4,000 

Don.] and dhanla- feet : Bhim Tal and 

kagshi. BagCBwar. 


ORDER 19.— riPERACE.iE. 


1 

Piper Bylvaticum ... ... I 

Pippula m(il| 

Common ; Bhdbar and 
valleys. 

2 

Piperomia reflexa. [aaxatilis, Mad- 
den]. 1 

ORDER 20.-CORYLACEiE. 

Very common on trees. 

1 

CarpinuB faginca 

Gish cham- 
kharak. 

Common. 

2 

3 

„ vlminea 

CoryluB laccra 

Kapdai, bho- 
tiya badani. 

Above 10,000 feet. 
Common, Joshi- 
math. 

4 

CaatancopBiB tribnloidcs 

Katonj 

p'requent. 

6 

Quercua i^iicana 

Banj 

Very common. 


I Coimnoii; Naini Tal. 
Very common; July, 
August. 

» 

Common. 

Rare 

Common ; AuguBt. 


No. 
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DIVISION IV.— GYMNOSPERMil^L 


No. 

Scientific name. 

Vernacular 

name. 

Note. 


ORDER 1.— GNETACEiE. 


1 

Ephedra vulgaris [Gerardiaua] 

... 

Above 10,000 fa*t ; 
fruit edible. 


ORDER 2,— CONlFERiE. 


1 

Finus longifolia 

Chi'r, salla ... 

Very common. 

2 

„ Gerardiana 

... 

Above 12,000 feet. 

3 


Rai salla ... 

„ 10,000 feet, Ka- 




nol, Painkhanda. 

4 

Abies Smithiana 

Ragha 

Above 10,000 feet. 

6 

„ Brimoniana [dutnosaj 


Rare ; found by Cap- 
tain Webb. 

6 

Picea Piiidrow 


Common above 10,000 




feet. 

7 

„ Webbiana 

a 

» ,> 12,000 

8 

CedruB Dcodara 

Diyir 

Introduced. 


ORDER 3.— CUPBESSINBJE. 


1 

CiipresBUB torulosa 

Sarai 

Naini Tal and Joshi- 
math. 

2 

ff sompervirenB 


Introduced. 

3 

JnniperuB (Oxycedrus) communis, ... 

Chichiya ... 

Milam and Niti, 12,000 
teet. 

4 

„ „ recur va 

Bhedara ... 

Rare. 


„ Vf?'/*. squamata ... 

Bel bhedara, 

Ildni Pani, 8,000 feet. 

6 

„ (Sabina) excclsa 

Padam 

Milam, 12,000 feet. 

6 

„ „ Wallichiana ... 

Bhedara ... 

Milam and Niti. 


Par. squamosa, Madden ... 

Bel bhedara, 

Pindari, Painkhanda, 
Rikholi gudri. A. 




kind of yeast is made 
from this plant. 


ORDER 4.-.TAXACE.®. 


1 

Taxnsbaccata 

Thunet 

Common. 

2 

t, nucilera 

... 

Rare ; only found by 
Boyle. 
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HIMALAYAN DISTRICTS 


DIVISION V.-ENDOGENJ). 


Ko. 

Scientific name. 

Vernacular 

name. 

Note. 


, ORDER l.-^ZINGIRERACE^. 


1 

Curcuma angufltifolia 

Banhaldi ... 

Up to 6,000 feet ; May. 

2 

„ longa [kuchoor, Hoyle] 

llaldi 

Cultivated up to 4.0u0 
feet. 

3 

Hedychium apicatum 

Kachur-kac- 

Common. 

4 

„ cocci ucuiii 

hri, 


6 

„ villoBiim [Maiden] 

Rakthaldi ... 


6 

„ teniiifioriim Murdan Aii] 


Rare, Piyura. 

7 

, . „ coronarium [flavum, 



8 

Madden]. 

Boacoea purpurea 


Gardens. 

9 

II alpina 


Common; autumn. 

10 

„ lutea [jjracilifl] 


1, 

11 

„ clatior 



12 

Zingiber capitatum 


Ditkuri blnayak. 

13 

„ ligulatum 


Rhabar. 


,1 var. chrysanthemum 


Bhim T41. 

14 

„ cassumnnar [elatum, Mad* 



den?]. 


Bhabar ; eaten by pigs. 

Ifi 

„ officinale 

Adrak 

Cultivated. 

16 

Amomum aiibulatum 

iiaichi ... 

Gardens 

17 

Coatus apccioBuB 


Rare; valleys. Autumn. 

18 

Globba secmida 


Bhkbar. 


„ Orixensis? ... | 

ORDER 2,-MABANTACEJE. 

» 

1 

Canna apecioaa 

ORDER 3.-.MUSACE-®. 

1 Kiw&ra ... 

Gardens. 

1 

Musa aapientiim ... i 

1 

Cultivated. 

2 

II nepalensia , ... | 

ORDER 4.~AMARYLLIDACE.;E. 

River banks, Askot to 
Dh&rchhia. 

1 

Crinum toxicarium 

Chandar kan- 
wal. 

Common; July. 

2 

„ species 

ORDER S.-HYPOXIDACE 

]JE. 

Introduced. 

1 

Curculigo recuryata 

mri ... 

Bhim Ul 

2 

,1 orchioides 

>1 

Common up to 6,400 
feet. 

3 

Hypoxis minor 

ORDER 6.-IBIDAGEA 

E. 

Very common. 

1 

Fardanthns sinensis 

Kat&rpata... 

Very common. 

2 

Iris nepalensis 

ISfil-kanwal 

Common. 

3 

1 , kiimaonensis 



4 

„ decow 


Frequent. 

6 

Tigridia paroma 


Introduced, 
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DIVISION V.— ENDOGENilO— ( ionliiiued ), 


1 

Scientific name. 

Vernacular 

name. 

Note. 


OKDEK 7.- II YDROCII AliiDE^. 


, 

Vullisiuria HTiiralis ... i 

... 

lihini Tal. 

S 

llydrilla verticillata ... ] 

OJtDEK 8.— ORCHl DACK^i. 

TrTJJK MALAXIDK.<fi (Eni>.) 

Su n -TRI n K 1* Lli UlM i T. 1 A I.Li- JK. 


1 

Oheroilia iridifolia 

Randa 

Low elevations. 

2 

MicroBtylis Wallichii ... 


Colonel Davidson. 

a 

llienia cyliiiilrostachyH ... 


Common, BinRur, Clu- 
iia, A 1 Ignat. 

4 

Lip,ariH ncpalciiBis 


Lariya Kanta, Colonel 
Davidson. AnguBt. 

5 

IMiolidota articulata 


Conimon, April. 

C 

Cwloiyyne nitiila 


V'^alleys, 

7 

„ prarco.K 


Kutuligur. October. 

8 

„ ovalis 

SuH-TUJBK DjCNDROni! Ai 


Riusar; common, May. 

y 

Kria ronvallarioidcB [Octomtria Bpi- 
cata]. 

Garav piinja, 

Common on oaks, Jiuie. 

lU 

Dendrobimn alpiatre 


Fretpieut. 

11 

„ riiranlii [roseuin?] ... 

"I’nrnK Kpidk.vdrbwK (En 

i>.) 

Common, June. 

12 

Apiitiiria Sniitliiana 


Rbiibar. 

la 

riiaiiiB allms 


Ve ry common near 
liliini Tal, .lime. 

14 

„ hicolor 

Tiubk VAMn-ii':. 


C’oloncl Davidson. 

15 

Cyml)i(liiim triste [Liiisia trichoT- 
hiza.] 


Frcipieut, low levels. 

16 

Eulophia cumpestriB 


Rare Rhaliar. Salep 
made from root. 

17 

„ herbacea 


Krc(|nent, Bweet Hcent- 
ed. 

18 

Cyrtopera fusca (flava, Uoylo 111.) ... 


Common np to 4,300 
feet. May. 

10 

Vanda criatata 

Rduda 

Common, on trees. 
June. 

so 

Saccolabinni guttatum ... 


Very com n on, low ele- 
vations. May, June. 

21 

„ bapilloBum [Cynibidiu n 

preemorsum, Uoxb.], 


llaldwani, on Ulmua 
intogrifolia. 

22 

Acridcs affine 


Conimon. June. 

29 

„ odoratum [cornutum, Roxb.], 


. Colonel Davidson. 

24 

Calanthe plantaginea ... 

Hyacinth or- 

ClliB. 

Very common. April. 


4 [> 
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HIMALAYAN DISTRICTS 


DIVISION V.-ENDOGENi3i:-( continued ). 


No. 

Scientific name. 

Vemacnlar 

name. 

Note. 


ORDER 8.-0RCH11)ACEJE— (concloiled). 



Tribe Opiirtdka. 


25 

Orchia lotifolia 


rhnlsain neap Joshi- 




math, Jnne. 

26 

Aceraa angiisti folia 


Very common. 

27 

riatanthm Susannas 


Kamgur, September. 

28 

tf obcordata ... 


Near Naini Tal Brevr- 




ery. September. 

29 

„ acuminata ... 

... 

Naini Tal. Colonel 




Davidson. 

30 

Hemipilia cordi folia 


Near Khaima, Sep- 



teinber. 

81 

Peristyl ns goo ly eroidea ... 


Frequent. 

82 

Herminium Monorchis ... 


Top of Lariya Kanta» 




August. 

33 

„ graniincnm .. 


Rare. 

34 

Ilabcnaria pectiuata ... 


Common, September. 

35 

„ intermedia ... 


»> M 

36 

marginata ... 


Very common, August, 




September. 

37 

„ ensifolia 


Colonel Davidson. 

38 

„ plantagiiica 


_ »» »r 

39 

.f roBtrata, Madden 


Perhaps same as emar- 




ginata. No. 36. 

40 

Gymnadenia commelvnnfolia, Mad- 


On Kali math, 6,000 


den. 


feet. 

41 

Satyrium nepalense 

PakM'a-dimni, 

Very common, August, 



September. 


Tbiwk Gastrodikji. 


42 

Epipoginm Gmelini ... ... 1 

Colonel Davidson. 


Tribe NF.OTXiEi*. 


43 

Spiranthes australis 


Very common, August, 



September. 

44 

Epipactis latifolia 


Common. 

45 

„ macrostachya... 


If 

46 

Goodycra repens 


ft 

47 

„ procera 


Binsar, August. 

48 

Zenxine sulcata 


Winter, Bhabar. 


TaIBE AKETltVSKiE. 


49 

Cephslanthera acuminata 

... 

Common, under trees. 



May. 


Taibe Ctpaipedea 


BO 

f 

t 

I 

1 

i 

... 

Lariya K&nta, May. 
Colonel Davidson. 
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DIVISION V.— ENDOGENJ:— ( emitinml ). 


Mo. 

Sdentiftc name. 

Vernacular 

name. 

Note. 


ORDKK 9.-l*ALMAC*^:-aS. 


1 

Chamserops Martian a ... 

Thakil 

Frequent. 

9 

Cumnioii, valleys. 


„ var. khaayana. Madden... 

n 

2 

Wallichia densitlora [ilariiia oblongi- 
folia.] 

Vlioouix aylvestria var. humiliB Mad- 

Kala-aunsa... 


Kliajur 

Up to 5,000 feet. Bin- 


deu. 


Bar. 

4 

„ acaulia 

... 

Bliabar. 

6 

Calamus Iloyleanus, [0. Uotang?] ... 

j Bet 

» 


ORDER 10. - I’ONTKDERIACE^. 


I 

]*ontederia (Monochoria) hastata. 

i 

Common. Rice fields. 


[1*. vaginalis, Madden.] 

1 



ORDER 1 1,~MELANTH ADKA:. 


1 

Disporum IMtsutum 

• •• 

Common. 

2 

„ Lescheniiultianmn fUvularia 




Leaclienaultii, Madden.] 



3 

„ Wallluhii 


Frequent. 

4 

,, ilamiltonianuui 

Iphigenia indica [Anguillaria itidica, 



5 

... 

Common. 


Rrowii.J 




ORDER 12.- DILIACE^. 



Tiimii TuLii*ii.«. 



1 

Tulipa atcllata '... ... 

Oageaelegans 

Majaula.nalkn, 

Common up to 7,000. 

2 


„ above 10,000 feet. 

3 

Lloydia serolina? 


Com I on. 

4 

„ himaleiise 


Above 10,000 feet. 

S 

Fritillaria verticillntn ... 


Phulsain, 8,000 feet. 
Common, April. 

6 

„ Thomsoiiianum 


7 

Liliuin Wallichiaiuiin ... 

Findora 

Common, Ranibagh. 

8 

„ nepaicnse 


>1 

9 

„ gigantcum 

Bhiiniya nar, 

Above 10,000 feet. 

10 

Methonica [(iloriosa] snperba 

Bish iiangal, 

Valleys. 

11 

Hcmerocallis fulva [distieha] 

Above 10,000 feet. 


Tkibk Aloixkwk. 



12 

Aioe perfoliata ... ... I 

Ciliikw}\r ... 

Valleys, April. 

13 

Yucca gloriosa ... ... | 

Ranibaua ... 

Naturalized. 


TniBB Ht •.CINT.'IK.K. 



14 

Uropetaliim 


Rare, Kalimath. 

15 

Urginoa indica [Scilla indica, Mad- 

Gesua 

Common. 

16 

17 

den]. 



Allium leptophylliiin 
„ Wallichii 

Piriya lahsan 
Paderiya liih- 

Outer range. 

18 


Ban. 


M ellipticutn 

Sheolia loh- 




BtU». 

About 10,000 feet. 

19 

n Jibbu 

Jibbu 

20 

,1 Argand 

Argand 

lldnipani, 8,000 feet. 
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htma'layan districts 


DIVISION V.— ENI)OGENiE^( continued ). 


Scientific name. 


ORDER la.-LFLIACI^LE -{•'ouclwled). 
Tnir.K ASl'AUAOFiK. 


Ailora 

Khuiruwa 


Asparafriis rncemoaiia 
,, filicinus 

„ adaccudena 
Polyjronatnm verticillatum 
„ Biultiilontini 

„ cirrliillorum ? [Sibiricnm V] 

SDiilacinu pallida 
I „ alpina 

I Tain K Oeii n um kion h /«. 

Ophiopogon internicdius 

„ VVuUichiauuB [Bpicatiim, 
Madden]. 


OR DKR 1 3.— COMM KEY NACEiE. 

SkCTI N 0],I«AN»ltl iK. 

1 Commblyna (Eucoinnielyna) salici* 

folia. 

2 „ „ beigalenais ... 

„ (Trithyro carpus) obliqna... Kana 
4 Ancilcina scapifionim, [Mnrdannia 
scnpifiora, RoylcJ. 

,, linc'oluti.in 

6 „ pratensnni 

Skctfon IIUXANUKI-;.*. 

7 DitliyrocarpuB, paniculatiw [rufua, Kandera 

K«mtl\]. 

8 Cyanotis axillaris 

8 „ cristata 

10 „ barbata 

11 „ raccmoaa 

J2 Streptoliriou volubilc ... 

OUDEK 14.-ALlSMACRiE. 

1 Sagittaria sagittifolia ... ... | 

ORDER JUNCEiK. 

1 Juocus bufouiiiB ... ... Shim 

2 „ glaricng 

3 „ . conciniiiifl 

4 ,, Wallichianus ... 

OR! ER le.-SMILACEJP:. 

^ I Smilax Tillandia, Koylc ... Kukardht 

2 „ macrophylla ... ... ^ 

8 „ iracniata ... ... 4 :^ 

4 „ vaginata 


Rluil)ar. 

Conmiou, edible. 
Cum moil. 


Fro(|ueut. 

Common. 


Frequent. 


Very common. 
Common uji to4,oo(»n 

.Above 5,000 feet. 
Rare. 


Common. 

Rliabar. 

Rare. 


Common. 

Freqncmt. 


Common. 

Frequent. 

Hare, China. 
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DIVISION V.— ENDOGENiE-( vonihnie<l). 


No. 

Scientific name. 

Vernacular 

name. 

Note. 


oki):':k 1 7 . - DioscouKACEii^:. 


1 

J /ioscoroa versicolor 

IGeiiti 

Frequent. 

2 

„ sagittata 

Ta r iagnr... 

Tubers edible. 

a 

„ pentaphylla 

Magina inn- 

Tubers ciliblc. 

4 


niya. 

f) 

„ delto!dca 

Gun 

.\bove G,0(»o feet. 


OhDKK 18.— AKOILK^]. 



TkIJIE DlUCOUULKilS. 



1 

ArisaMiia spcciosa 

Sarp ka gog.-i, 

Common. 

2 

„ JacqiK’inontil ... 


Very eominon. 

:i 

„ costatuin 

f. 

(.'oiniuuii. 

4 

„ ciirvatiim 


»> 

6 

Arum hastatuni 


( omnion, July. 

G 

Saiirumatuin giittatimi ... 


7 

„ punetatum? 

Kiila bank . . , 

Kalatlhungi. 

8 

Amorpliopliallus canipa n ii 1 a t ii s 


Blitibar. 


[Arum campanulaluni, Hoxb.J. 


Common, July, very 

0 

TyphoniuniV 

>» ... 



lootid. 


TuillE CALjlDlEiliS. 



10 

Ucimisatia vivipara 

Bagli pin lain, 

Up lo 4,500 feet. 

11 

„ capillifera [Caladiuni pu- 

Bdiij piiid tin, 

Above 5,000 feet, (low- 


miluni, Don ? 

ers, June. 

12 

Colocasia Koxbnrghii ... 

Jangli gwia 

Very common. 

1.3 

„ hiiiialcuBis 

Gar p<dpar. 
Gwia and p:i- 

Cultivated. 



par. 



OUDIOK l».~()R()NIACK-dfi. 


1 

Acorns calamiiH 

Had) b.ij ... 

Rare. 

2 

Sciiitiapsns oiiiciualiH, rutliu.j oRici- 

Uiltknngli'ya' 

Near Bhim Tj^U 


iialis, Roxb J 


3 

t, dtciirsivus [Fodios decur- 

Kelauniya ... 

Binsar. 


sivua]. 


4 

FothoB scandeiiH 




OKDKU 20. TYPIIAC-'UE. 


1 

Typha clephauti na ... . . . j 

Padcra, pc- 

Bliabar. 

2 

}, angnstifolia ... ... j 

tara. 

Bora 

Marshes, 


ORDEK 21.- JUNCAGINACEA^:. 


1 

Potamogetou nataus 

... 

Bhim Tal and Nain! 
'JYil. 

2 

,i mncronatiim 


4 }> » 

3 

f, crispuin ... ^ 


}l ff 

4 

,f pectinatu.'n ** 


tt tt 

6 

}> perfoliatum 

... 

tt *> 
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DIVISION V.— ENDOGENJ:-(c(m«m!w<I). 


Ko. 

Scientific name. 

Vernacular 

name. 

Note. 


ORDER 22.— LEMNACEJE. 


1 

Lemna minor 

1 

Bhabar. ^ 

S 

M polyrhiza [urbiculata, Roxb.]. 

1 

Streams, up to 4,000 




feet. 


1 ORDER 23.-GUAMINEiE. 



1 TkIBE OUTZKiK. 



1 

j OryzaBativa 

1 Dhan 

Cultivated. 


TkIBB riULAniDKJB. 




I Zca Maya ... ... 

Blmta 

Cultivated. 

8 

j Coix Lacryma 

Lakoehiya ... 

Common. 

4 

1 , gigantea 

II ... 

Frequent. 


Tkiiik Panickjic. 



6 

Paspalii n longiflorum 

Kana 

Rice fields. 

6 

Panictmi (Digitaria) cruciatum [Ro- 


Frequent. 


ylei, Madden. J 




}i «v/r. diatachyua ... 

II octofltachyus 


>» 

Colonel Davidson. 

7 

Panicum (Or(hopogun) acuminatiB8i« 



mum. 



8 

Panicum (Eciiinochloa) colonum ... 

Jangli niandi- 

Common. 

9 

„ frumentaceum 

Jhangora and 

Cultivated. 

10 

1 , bomonymnm chamspraphis 

mandira. 

Very common. 

11 

Madilen]. 

II (Setaria) glaucum 



12 

1 , Jtaliciim 

Kangni koni, 

Cultivated. 

13 

„ (Virgaria)mi]iaccnm 

China 

i> 

14 

Pennigetum triliorum 

Rimalsiya ... 

Common. 

15 

Arundine'la HCtosa [hiraiita, Madden] 

tf 

IH 

„ nc'pa'cn8lB[miliari8|Madden| 


u 

17 

Thysanoliena agrostis 

Aunsa 

Very common. 


Tk]1i£Stifack.s. 



18 

Arachne fPiptatlnrum) lio'ciformiBi I 



19 

Aristida cyanantlia ... ... 

Blnniya & ka- 

Co’oncl Davidson. 


1 

kal sena. 

Very common. 


TkiHE AOROSTIDKiB. 


20 

Vilfa G^ongata [Si>oroboIus elongatua 

f 

Common. 


Madden]. 

1 


SI 

Agrostis aiba 


Colonel Davidion. 

SS 

Muhlenbergia sylvatica ... 


Bare. 

S3 

ft geniculata... 


99 

24 

Folypogon fugax 

Giwagioliya, 

Common. 

25 

Perotis latifolia ... ... I 

ti 


TkIBE AVOinDINACEiE. 



S6 

27 

Phragmites I^^burghii ... 

Bichrai nal... 
Karka „ ... 

Common. 

28 

II ncpalensis 

Naltura ... 

BbimT&l. 
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DIVISION V.— ENDOGENjE— ( continued). 


No. 

Scientific name. 

Vernacular 

name. 

Note. 

29 

OliDER 23.— GlUMlNEiB-Cco 

Tkibk Culoi<idk.a. 

Chloris decora 

ntinucd). 

Common. 

SO 

Cynoilon dactylon 

* Dub 

Very common. 

31 

Klciisine coracana 

Manduwa . . . 

Cultivated. 

32 

„ indica 


Common. 

33 

Tribe Avenk.a. 

Arena aatira 

Jai 

Cultivated, 

34 

„ fatua 

Jai>ata 

ComniuD. 

31) 

Tribe Festccea!. 

Foa annna ... 


Introduced. 

36 

„ bulbosa 



37 

„ trivialis 



38 

Eragroatis cynoaiiroidca 


Common. 

39 

,1 caiulata 



40 

„ nutana 


Col. Davidson. 

41 

„ amabilia 



42 

y ciliata 


Common. 

43 

„ plumoaa 

... 

Very common. 

44 

„ diarrhena 


Col. Dav.daon. 

45 

„ . nardoidcB 


Common. 

46 

„ oricntaliB 


October. 

47 

Kocleria cristata 


Very common, April. 
Ereipient. 

48 

Dactylia glomerata 


49 

Fcatuca (Brachypodiiim) nepalenaia, 


Common. 

60 

Tripogon (Flagiolytrum) filiforme, 


}) 

61 

Tribe BAMBuaEiiii. 

Arundinarla falcata 

Ringtil and 

Very common. 

62 

(Two varietiei') ... ... 

Thamnocalamua apathi floras 
„ Falconeri 

Ningal. 

Kingal 

Dudatoli. 

63 

Kali ringal... 

Common, May. 

64 

Dcndrocalamiia atrictus 

Bans 

Bhabar. 

65 

,1 sp. 

II 

Dhamaa ; cultivated. 

66 

Tribe HoRDEACKis. 
Lolium tcmulentum 


Bhabar. 

67 

Triticum Tulgare 

L41 geiiun ... 

Cultivated. 

68 

II striatum 

Rare. 

69 

Hordeum hcxastychum ... 

Jao 

Cultivated. 

60 

11 hiruaiayenae [coeleate] 

Ua jao 

,, above 10,000 ft. 

61 

Tribe BoTTBOELLiACE.as. 
^hiurus perforatna 


Very common. 

62 

Rottbosllia exaitata 

... 

Frequent. 

63 

II hirsuta 


Rare. 

64 

65 

II Ittvis [Mneiithia Uevis], 

Maniauraa granularia ... 

... 

Frequent. 
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himXlayax districts 


DIVISION V.-ENDOGENil^]~( eontmued ). 


No. 

Scientific iinuic. 

Vernacular 

name. 

Note. 


ORDER 23.-GRAMINKiE -(conciudcxi). 



Trihe ANDiioponoNEi*:. 

AXDROrOCON, WITH NUi%fn£K IN Stkudel. 


66; 

Iletcropognn contortiiR, 37 

Kumariya ... 

Common. 

67 

„ polyRtndiyiifl, 4‘i 



68 

Tscinemiim coroliatuR, 65 

Noniya 

Frequent. 

69 

Ischienionca speciosiiB, 132 



70 

^Spodiopo^ron iiivolntuB, 117 

Apocopis himnluyoiwia, 168 



71 


Rare. 

72 

Bathrathcrum lancifoIiiiR, 237 


Common. 

73 

„ micans, 239 

Tribe Andropocone.®. 

... 

» 

74 

Bathrathenim Bubmuticns 2*10 


Common. 

76 

CymbDpogon pachnodes, 297 



76 

,) dietaufl, 298 



77 

„ versicolor, 301 

Piriya 

Very common, Naini Tal 

78 

„ penduluB, 303 


Common. 

79 

„ IwarankuBa, 306 

Miriya 


80 

„ Martini, *‘109 

Bbtibar. 

81 

„ flexnoBUR, 310 

Bujara 

Very common A'mora, 

82 

Andropogon erythrocolcoH, 341 

Coniii on. 

83 

„ piinctatns, 343 

Pagrimalsi... 

Very common. 

84 

„ controvcrBUB, 349 

Very common. October. 

85 

„ icontnimH, 362 


Colonel Davidson. 

86 

Sorghum halepenBis, 384 


Common. 

87 

Anathernm imiricatus, 393 

Oandar, kaskas, 


88 

ChryBopogon casruleus, 404 

Gweriya, par- 
nial. 

n 

89 

„ Trinii, 408 

„ Royleanns, 425 

„ echinnlatiiB 426 


Rare. 

90 

91 

Salim 

Common. 

93 

„ villoBiiluB, 427 



93 

„ glaucopHiB, 429 

... 

Rare. 

94 

„ siibrcpeiiB, 430 



95 

tf -i parvifipica [R h a p h i s 
microBtachyB,] 431 ... 

Paikiya, cliir* 
aula 

Very comnon. 

96 

Spodiopogon pctiolariB, 443 


Common , Naini Tal, 

97 

Anthistiria arnndinacca ' ... 

Ullu.kanynr, 

•Inly. 

Bbabar and valleys. 

98 

„ onathcra ... 

Jyotish-niati, 

Roots luminons. 

99 

Imperata arnndinacca [cylindrica Lam], 

Shiro 


100 

Saccharnm spontancum ... 

Jbansh 


101 

» Sara 

Sarur 

Bb&b.ir. 

102 

103 

„ BcmidecnmbcnB 
„ exaltatum ... 

Tat, mora ... 

» 

104 

„ Munja 

Munj 

II 

106 

Erianthus olivaccns, E lgw. 

KanB 

Common. 

106 

107 

„ vuipinuB, Edgw. 

„ fllifolium, Nees. 


» 

108 

„ rnfum, Nees. ... ... 

„ ruflpilnm, Stend. 



109 


91 

110 

Leptathcriim Boyleanum 


Bare. 

111 

PolIiniB ftp. 

... 

Frequent. 

112 

Eulalia japonica 

... 

II 




50 
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HIMi^LAYAN DISTOOTS 


DIVISION V.— ENDOGENJ:~(^on(j/wrf^(f). 



Scientific name. 



ORDER 24.*-CYPERACEjE-<concluded). 


TniBE Rhtncospnre.^. 


38 Rhynchospora chineniiiB 

39 Waliichiana ... 


Tribe Caricinejb. 


Carex ( Androgynaj) longipcs 
„ foliosa 
„ nubigcna 
„ notcieia 
„ Vahlii [alpina] ... 

,, hematoBtoma 
f, setigcra 
ff myosurus 

ff coiidcnBata 
„ fliicina 

ff (Bifidee) saxatilis [ r i g i d a , 
Good]. 

Carex notha 

acuta [gracilis, Curtis] 

„ (TrifidsB), ligiilata 
„ cardiolepis 
„ Roylcana 
„ Moorcroftii 

„ cmodorum [alopecuroides Don], 
„ obscura 
„ fusiformis 
„ Waliichiana 
„ CTuenta 

„ (Incertae) Thomsonii, Boott., 
„ mi tis, Boott. ... . ... 

„ uncinoides, Boott. 

„ Fesiculosa, Boott. 

Uncinia nepalcnsis 


I Above 5,000 feet. 
! May. 

Common. 


ORDER 26.— ERIOCAULONEjE. 


1 Sriocaulon sexangulare ... 


Very commoiif 
•wami)B. 


ORDER 36.— TRILLIACEiE. 


1 Paris polyphylla 

2 Trillium Govanianum, Boyle 


Ktil&raf Pass, 11»000 
feet. 




OF THE NORTH-WESTERN PROVINCES, 

. DIVISION VI.— acrogenj:. 


Vo. 


Scientific name. 


ORDER 1.— FILICES. 


Vernacular 

name. 


Note. 


TrIBIS GLfilCIlKNlA('E.aB. 

1 Glelchenia (lichotoea ... ... I 


Common. 


I Tribe Picksoniejk. 

2 ! Woodsia lanosa 
^ I i» elongata 
4 I Dicksonia appeiidiculata [Sitolobium^ 
I J. Smith]. 


Rare, Dudatoli. 
Commott. 

it 


6 


a 

7 

8 

9 


10 

1 ] 

12 

1.3 

14 


15 

10 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 


TlWBlS IlTMKXOPlirLI.EAC. 

Ilymenophyllutu poyanthua [exacr- j 
turn ?] 

Tribk Davau.te.%5. 

Davallia (Lcucoategia) nicmbrannloBa, i 
„ „ iinmersa 

„ „ mu tid; ntata? 

pulchra.? 

„ „ cliaeropli y 1 1 a 

[cyst'.pteris, 

i). C] 

„ „ no'losa [Ac'O- 

pliorus Preal.J . 

„ (Rndavallia) divaricata (cle- 

gans, Madden). 

„ (Microlepia) llonkeriana ... 

,, „ Bpeluiicaa 

(Stenoloma) tenuifolia 


On trees, Binsar, Oc- 
tober. J. II. Batten. 

Frequent. 

Rare. 

Common, Binsar. 

Rare. 

Very common. 

Bhdbar. 

>» 

Comm)n. 


TrIBIS rTKRIDF.AG. 


Adlantiiin lunnlatnm 

„ caudatum [rhi/ophorum 

Swartz]. 

„ Capillus- veneris 

„ veuiistuin 

„ pcdatnm 

Cheiiiantlies Dilhousias ... 

„ farinosa [dcalbata 
Onychium auratum 
„ japonicuin 

Pellma [Cheiloplecion] gracilis 


Mubaraka 

llansraj 


Common. 

Very common. 

Common. 

f» 

if 

Very common. 
Common. 

Bare ; resembles Cryp- 
togramma crispa. 


„ [Allosorns nitidnla 
» [Platyloma] ealomelnnos 
Pteris (Eupicris) longilolia 
J, „ cretica 

n „ var. stenophylla 

,» „ qnadri aurita 

„ " (PeBsia) aquilina 

n (Camptcria) bianrita 

I, „ Wallichiana 

„ (Litobrochia) iucisa 


Bish kutra... 


Bare. 

On rocks at low levels. 
Very common. 


» r 

Comioon. 

Very common. 

Very common. 

Rare. 

Common. 

Near Uamghdr, J. H. 
Batten. 
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HIMilLATAN DISTEIOTS 


DIVISION VI.— ACROGEN^— (crnaW ). 


Scientific name. 


Vernacular 

uanic. 


OIIDKR 1 .— FILlCES-(contimied). 
TkIIIK BjJiOllXK^K. 


84 i Woodwardia radicaiiB 


Low levels, very com- 
1 moil. 


TkIBK ASPLKNIKiK. 

86 Asplenium (Euasplenium) cnsifor- 

tne. 

36 „ „ al tertians 

87 „ „ viride 

38 „ „ trichoinam‘S 

39 „ „ rescctuiii ... 

40 „ „ planicaule 

41 „ „ adia u t n m 

111 rutii. 

42 „ „ fontanuui, 

43 „ „ variaiiB ... 

44 „ „ Imlbifernm, 

46 „ „ tcmiifoliiini 

[coiiciimnm 

Wall]. 

46 „ (Athyrium) tlielyp t c r- 

oidcs. 

47 „ „ macro c a r- 

pum [fo’io- 
losnm Wall], 

48 „ „ niitripes ... 

49 „ „ fllix femina 

[pec t i n a- 
tum], 

40 „ „ oxyphyl- 

Inin. 

6l „ „ fi in br latum, 

68 „ „ umbro sum 

I Allantodia 
aiistrale] 

63 „ (Diplazium) po! y p o d i- 

oidcs. 

64 )i „ inuxiiuum 

66 „ (Auisogoiiiiim esculen- 

turn. 

66 „ (Hemidictyum) Cetera c h 

[Ceter a c h 

67 Actiniopteris radiata ... 

Tribe Asfidieos. 

68 Aspidium (FolyBticliuin)*auricu1atum, 

69 tf n ilicifolliim... 

60 „ „ Thomsoni ... 

61 „ aculcatum ... 

... tt ft . vm. nifobar- 

butum, Wall. 

68 „ „ FrcBCOttiannm, 


Marpuchh . 


Coinmon. Binsar, July. 

Very conimon on walls. 
Above 12,000 feet. 
Conimon. 

Frequent. 

Common. 

I Rare. 

l^requcut. 


Colonel Davidson. 


Co’onel Davidson. 
Common. 


Colonel Davidson, 


edible. 

„ not edible. 
Rare ; Very like Asple- 
nium altcrnans. 

I Common, walls, Sri* 
nagar. 


Above 8,000 feet. 
Commottik.., 

Very common. 

Colonel Davidson. 
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DIVISION VL— ACROGENiE— ( couiinued). 


Scientific name. 


ORDER I.—FILICES^- (continued). 
Tiiibb AsFiDiJiiK (concluded). 

Aspidiiini (rolystichiitn) ariatalum 
(coni i foil urn WuH). 

„ (Cyrtouiiuni) falcatinn ... 

„ „ var. caryoti- 

diuni. 

Ncphrodiiim (LiiBtrea) patciiH 
„ „ omum 

„ „ prolixiim 

„ „ filix maa 

„ „ var. coclilea- 

tnm. 

„ I, fiuccidum ... 

„ „ spiniiloBuin ... 

„ „ BparHiim 

„ „ o f1 o r a t u 111 Katn 

(criocarpum, H. K.) 

„ an^ustifroiiB, 

n (EutiepliTodiuin) unitum ... 

„ „ cucu 1 1 a t u m 

(unitum, Sicb,). 

„ „ aridum 

„ „ molle 

„ (Sagenia) polymorphum ... Lingi 

„ „ varioloBum 

„ „ cicuta iiim 

Ncplirolepis curd i folia [tnlaroBa. II. 

K.] 

Olcandra ncriifortniB 
„ Wallicliii 

Tkibk Poi.Yi'omEas. 
Folypodium (riiegopteris) e r u b c - 
BCeilB. 

„ „ diRtaiiB ... 

„ (Goniopteris) uropliyiliim, 

„ „ prolifcnim, 

„ „ lincatum ... 

„ „ niultilineu- 

tnra. 

ty (Goniophlebinm) amamnm, 

„ „ laebnopuB... 

„ „ subauricula- 

tiim (argutum) Wall). 

Polypi^ium (Niphobolus) adnoscens, 

„ „ ' Jinqua ... 

„ BtignioBum, 

yy II fiBBlim ... 

„■ ' II (fiocculo- 

sum)* - ■ 

yy (PhymatodcB) 1 i n c a r e 
[Plcopellis nuda]. 
yy I, normalc ... 


Kn«iu(‘ut. 

Very common. 

Colonel DavidHon. 

Common. 

Very common. 

I Com II. Oil. 


Very common. 
Common 

Very common; edible. 
Frequent. 


Colonel Davidflon. 
Fre(|nent. 

Up to 4,000 feet. 
Rare. 

Common. 

i Rare; Pi pa kotlii. 


I Low elcTations. 
Gommo n. 


Valleys. 

Common, June. 

I Rare. 

Scented fern ; very 
common trees. 
Common. 
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DIVISION VI._4CBOGENJ:-(con<iW). 


Scientific name. 


Vernacular 

name. 


OKDBR l.-riLICES-Cconcluded). 

Tainij I'oi.Ti'ODiEjie -(concluded). 

100 Polypodium (Phymatodcs) inembra- 
naceum. 

»» II t r i fi d u m 

[oxylobum, Wall]. 

In? ” »» ma’acodon, 

If], ** »• fbcnipes ... 

>» (Drynaria) propinquum, 

*05 „ „ rivale 

J®? n II querci folium ... 

J07 „ „ juglandifolium, 

*08 „ „ liimalaycnse 

[veuustum, Wall]. 

Tribe Grammitiuk*. 

109 Gymnogramnia(Lepto«?raninia)Totta, 

**0 „ (Kngymnogram in) Mouse ’ ear 

veatita feru. 

110 ” ” -AnderBoni, 

11 ? ” yo ” javanica... 

} »» (Sellignea) lanceolata, 

>» . II involuta... ”* 

116 Vittaria (Eimttaria) clou ata 

116 ., (Toeniopsis) Bcolopendriiia ? I 

Tribe AcRosxiCHTKiK. 

117 Acrostichum vircus ... ... , 

II var, deltigerura [Menis- 
ciuui dcltigerum, Wall], I 

Tribe OsMuxoACKiB. 

118 Osmunda Claytoniana [interupta] ... j 

II rcgalis rflr. japonica ... j 

Tribe Sciiiztace.«. 

ISO Schizaea digitata 

1»1 LygodiuiUHcandralo ;;; Marori; ban- 

IM •„ japnnicam ... 

. Tribe Marattiacejk. 

128 Angiopteris erccta ... j 

Tribe OpHiooLossAcEiB. 

124 OphiogJoBsum rulgatum 

126 Botrychiiim lunaria ... ]]] '** 

II daucifolium 

II rirginianum 

var, lanuginoBum ii.’ 


I Common. 
Frequent. 


Common. 

»i 

ohabar. 

Common. 

Frequent. 


Colonel Davidson. 
1 7ura and China. 

About la^orM) feet. 
Binsar. /\uguBt. 
Kare. 

Common. 

Binsar. 

Biusar, June. 


Very common 10,000 
feet Chaupatftii 
Bare Khati 10,000 feet. 
May. 

Common. 

Bhabar. 

Common. 


j Binsar. 
Common. 

Very common. 
Common. 



OF THE NOETH-WESTERN PROVINCES. 


309 


^ DIVISION VL— ACROG£NiE~(€ow^m?/^(/). 



Scientific name. 


Vomacular 

name. 



ORDER 2-EQUISETACE^. 


1 ICquigetam debile 
S tf Don [s c o p a- 

rium, Wall]. 


Bh&bar. 

Hill Btreama. 


ORDER 8.-LYCOrODIACE.ffl. 


1 Lycopodium tencHum 

2 „ Betacciim 

3 ,1 circinatiim 

4 „ subuiifolium 


.*i Very common. 

... Rare. 

... Frequent, 4,000 feet. 

Tula muka .. Common. 


ORDER 4.— MARSIUACEJE. 


1 Marsilia qnadrifolia 


ORDER 6.-SALVINIACbLE. 


1 Azolia pinnata 


Common in pools. 


ORDER 6.-CHARACBjE. 


1 Chara yerticillata 


Naini Tal and BMm 
Til. 


ORDER 7.-BRYACEjE. 


Tribe DiCRANiicsiE. 

1 Leptotrlchum inclinatum, Mitten. 

2 „ molliculum, Mittin ... 

3 „ himalayaniim Mitten. 

4 Dicranum himalayannm, Mitten ... 

3 „ refiexifolium, Muller. 

6 Didymodon laxifoliuB ... 


Hoti. 

Common. 


Tribe Leuoobrtace.s. 


7 Octoblephaium albidum 


Tribe Tbichobtomacb.s. 


3 Tortnla squarrosa ... 

9 » anomala 

10 AncBctaiiginm Boylei, Mitten 
•1 II 'IhomBoni, Mitten 

1^ fi Stracheyanum, Mitten . 
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DIVISION VI.— AC’R6dfcN^(<!on«»>iW). 


Scientific name. 


Vernacular 


OUDBli 7.— BRYACEJE— (continued). 

Tribe Triciiostomace/b— ( concluded). 

1«3 Ilymcnostyliumaiirantiacufn, Mittcui 
14 „ curdroBtrum 

16 Barbula vincalU 

16 „ Bub-pellucid'j, Mitten ... 

17 gr.'icileiita, Mitten 

18 „ uigi esccnB, Mitten 

19 Desmutodon Luurcri 

20 „ Wallichii ... 

21 „ iiivolutus 

22 Eucalypta ciliata 


Tribe Grimmiace.®. 

28 Grimmiaapocarpa ... ... i 

24 „ (llhacumitrium) BubBccunda, 

25 Glyphomitrium tortula, Mitten ... I 


Rocka, common. 


Tribe Ortuotriciiace®. 


26 Orthotrichum Hooker i ... 

27 Macromitrium Moorcroftii 


Tribe 1'unabiace®. 


28 Funaria hygromctrica 

29 f, leptopoda 


Very common^ aum« 
mcr. 


Tribe Sflaghnace®. 

30 Tayloria indica 

31 „ (DiBsodon) tenella, Mitten, 


Tribe Bartramiace®. 


Bartramin Hallcriana 
„ leptodonta 

„ Bubpellucida, Mitten 

Fhilonotis Turner iana 
36 ,, falcata 


Near Ithyphylla. 
Kesembles „ 
Common. 


Tribe Brtage®. 


37 Mielichoferio himalayana 

38 Webera elongata 

39 Bryum flliforme, Mitten 

40 „ argenteum 


Findari, 11,000 feet 


Very common. 


401 


OF |HB NORTH-WESTERN PROVINCES, 

DIVISION vi-ACROGENJ:~(con/mM^rf). 


No. 

■ : 

Scientiflc name. 

Vernacular " 
name. 

Note. 


ORDER 6. — BRYACEiE — (continued). 



Tjiibe Brta crag— ( concluded). 


41 

Bryum heinisphooricum... 



42 

,y alpinum 


Common. 

43 

„ cernuum 



44 

„ Warneum 

... 


45 

„ tnrbinatum 


Common, summer. 

46 

„ TOBOUm ... 


Very common, sum- 




mer. 

47 

„ nepaletiBC 


Cumuion, summer. 


TrRIBB HTPNACKAe. 



48 

Fabronia minuta 



49 

Hypmim a»-jyentatum, Mitten 

... 


60 

„ Buchanan i 

... 


61 

„ cameratiim, Mitten 



62 

„ karaoimenBe 



63 

„ p'umoHum 



64 

„ rusciforme 



65 

„ comniutatum ... 



56 

„ fllicinurn 



67 

Mctcorium squarroBum ... 


Common. 

58 

Stereodon condensatus, Mi tten 


Ditto, Bummer. 

69 

„ caperatus, Mitten 



GO 

taxirameuB, Mitten 



61 

rt plicatuB [Neckcra] 



62 

„ prorepena, Mitten 



63 

iiiacrocarpua ... 



64 

„ serrula, Mitten 

... 

Diwdli, 8,500. 


TrIBV) NKCKERAOBiV. 



66 

Neckera Stracheyana 

1 


66 

„ crennlata 

1 



Tribe Lbucodoetagrab. 


67 

Hedwigia attenuata 

»•« 

Abore 10,000. 

68 

Tjeucodon Bccundua 

999 

Common. 

69 

Cryphna concavifolia ... 

•99 

Biusar. June. Gout* 




mon. 


Tribe Lbsrbaoeao. 



70 

Anomodon tristia 

999 

... 

71 

„ 'acutifoliua, Mitten 

999 

... 

72 

Traehypus blandus [Neekera] 


... 

73 

, Buehanani [Neckera] ... 

999 

... 

74 

Leskea scopola, Mitten ... 

999 
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v.r* 

Scientific name. 

Vernacular 

name. 

Note. 


ORDER 7.“~BRYACB.®— (concluded). 



^ TEbibe LB8KEAGEA~-(cOnGludcd). 


76 

Leakea Wallichii [Hypnutn] 


On trecB, May. Aikot. 

76 

„ aasimiliB, Mitten 



77 

haplohymenium fHjrpnuml .. 


Common, May. 

78 

ft cymbifolia 

... 


Tribe Mniac£.s. 



79 

Fissidcns eylvaticua 



80 

„ viridiiluB 



81 

Mnium rhynchopliorum ... 


Common, summer. 

89 

,, trlchomanea ... 



88 

Mniadelphua hunnfuBiia 


... 


Tribe IlrpoPTERToiACE^. 


S4 i 

^ CjjMlIiophonMn intermedium 

... 

... 


Tribe Poittrichaceab. 


86 

Atrlchum flav-iBctura 



EH 

Pogonatum himalayanum, Mitten . . . 


RcsembleB urnigemm. 

87 

„ microBtomnm 


»> 

88 

„ aloides 


Ground. Binsar, Aprils 

89 

ft fuBcatiim, Mitten 


ft W 

90 

Polytrichum per ichctialc 



91 

Lyellia crispa 


■..'A 







C.H AFTITR Viri.i 
Scientific Botany— ( con^mw^ci). 


CONTENTS. 

Plants found in Kumaon, Garliwal and the adjoining ^rts of Tibet bj 
Captain (now General) Richard Strachey and Mr. Winterbottom. 

The following extract from Hooker and Thomson’s “ Introduc- 
tory Essay^ to the Flora Indica ” regarding the value of General 
Strachey’s and Mr. Winterbottom’s botanical work in India appears 
to be a fitting introduction to the list of plants discovered by them 
in Kumaon, GarhwAl, and in the neighbouring parts of Tibet. 


“ The collection distributed by Captain Strachey and Mr. Wiiitfir- 
bottom consists chiefly of the plants of Kumaon and Garhwdl, and 
of those of the adjacent parts of Tibet. Captain Richard Strachey 
was appointed by the Indian Government to make n ipientilic 
survey of the province of Kumaon, and was occupied on the taskr 
.about two years, during which time, in addition to the important 
investigations in physical science >vhich occupied his attention, ho 
tlioroughly explored the flora of the province, carefully noting the 
range of each species. He was joined by Mr. Winterbottom in 
i^48, and they travelled together in Tibet. Their joint collections, 
ittionnting to 2,000 species, were distributed, in 1852-53, to the 

Hoteian Herbarium, the British Museum, the Linnaean Society, and' 

some foreign museums ; and the scientific results are now in course- 
of publication. The beautiful preservation of the specimens, and the- 
fullness and accuracy with which they are ticketed, render tins 
herbarium the most valuable for its size that has ever been distri- 


buted from India.” 

The original printed list was put into Mr. Duthie s ^ 

General Strachey in 1876, shortly before starting for Ind-a to take np 
his duties at the Sahkranpur Botanical Gardens. o 
cient time to revise the whole of it by an exaniina ion , „ , 

, 1 a rii^nosal by Major-General 

' The material, for this Chapter were **■ '^;’p„thie. Curator of tha 

R. Strachey, and have been edited and ^ ' 

Botanical Gardens, SahAranpur. ^ 
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preserved in the Kew Herbarium, his notes were left behind to he 
completed by another hand. These notes together with the single 
copy of the original catalogue were missing for a time. The list 
however was found, and since then Mr. C. B, Clarke has under- 
taken to revise it up to the end of the Polypetalas, as well as the 
willows, the grasses, and the two families of UrticacecB and 
PiperacecB. After completing the revision of the polypetalous 
orders Mf. Clarke remarks, “ I may add that the only use of the 
above verification must be to show how very good the names in the 
list are ; it would be useless to carry it on further, for in the next 
order (as Composite) it would be better to name up the Herbarium 
by the list than to reduce the list by the Herbarium. For unless 
the order has been specially worked up, as to the Indian plants in 
the Herbarium, it is not so carefully sorted out as were the 
Strachoy and Winterbottom plants originally.” 

The following explanatory notes by the same botanist should 
also be recorded: — ‘^In the above reduction all that is asserted is 
that I have seen the ticket of Strachey and Winterbottom copied 
on the left-hand side of the page, and that when I saw it, it was 
in the new bundle having the name on the right-hand side: nothing 
beyond this. As regards the missing tickets, it appears that some 
of the common plants (as Nelumbiuniy ^ c.^, were never laid in. 
Secondly, that where these were duplicates of the same plant under 
several numbers, some of the duplicate numbers were distributed. 
Thirdly, that some of the fragmentary or critical species were set 
aside and named in MS. on the sheets, no printed ticket being placed 
on the sheet, but the name being carried into the printed list. I 
only discovered this in the beginning of Leguminom, and have 
found several of the written-up sheets since. They aye among the 
most important to find ; but without printed tickets they can hardly 
be found in a Herbarium of this size unless they are lighted on i)y 
a fortunate accident. Lastly, after these three causes have been 
allowed for, there are certain plants, as Mucuna atropurpureaf which 
I cannot find anywhere, though I have made a special and long 
search for them. I can only suppose that Mucuna atropurpurea 
was nam^d on a flowering specimen or fragment that it was consi- 
dered useless to paste down.” 
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The arrangement of the revised list has boen made to correspond 
with that of the Flora of British India, as far as that work has been 
completed ; the names of many plants have consequently been 
altered in accordance with the nomenclature adoptc^d iji tliat work. 
As the reference number of each species in the original catalogue 
is given in column 2, the old name is not added except in the 
case of plants now referred to a different genus. 

As the reference number of each species in the original cata- 
logue is given in column 2, the old name is not added except in 
the case of plants now referred to a different genus. 


ABBREVIATIONS USED IN THIS LIST. 
In Column 3. 


H. 

for 

herb 

S. or Sh. 

for shrub. 

H. cr. 

II 

creeping herb . 

.. S. H. 

herbaceous shrub. 

H. fl. 

II 

floating herb 

.. S. P. 

X>arasitical shrub. 

H. pr. 

ij 

prickly herb 

.. S. sc. 

climbing shrub. 

H. sc. 


climbing herb . 

.. S. T. 

,, arburesccut shrub. 

Herb S. 

& W. per herbarium of Strachey and Winterbottom. 

In Column 6. 

Bl. for 

blue 

Or. for 

orange 

Sc. for scarlet. 

Br, II 

brown 

Pk. 

pink 

W. white, 

Gr. ,1 

green 

Fr. „ 

purple 

Y. yellow. 

Li. „ 

liUo 

R, .. 

red. 





I.~BANUNCULA- 

CEiEi 

1. Clematis. 

montana, //«»»• 

▼ar. major 

hMheW&tAi JUdgew ... 

grata, Wall. 

Gouriana, Roxh. 

puberula, Uf. T. ... 

orientalif?, L. 
var. aoiUifylvi ... ’ 

nutans, 

acuminata, DC. ... 

connata, DC. t.. 

Bttcliananiana, DC. 
grewinflora, DC, ... 


Y.Pr. May 
y. Gr. October 


. Naini T&l, &c., 

. Madhari Pass, 
&c. 

DwAli,MadMtri 
Pa-M. ..Vi- 
Almora, && ^ ' 


Y. Gr. December, Kota-d6n, Kap> 
kot. 

Y. Gr. March ... Outer hills, 
Ukhimatb. 

Pr. August ... Milam, Niti 
Laptel, Guge. 

Y. Gr. March .. Outer hills, 
Ukhimatb. 

... July ... Naini T41, Bin- 
sar. 

W. Y. J n 1 y-A ii- Naini Tfil, Ra- 
gust. lam River, &c. 

Y, Gr. October ... Almora, &c. ... 

Y. Gr. December, Thal, A!c. ... 


2. Anemone. 

albana, Stev. 
rupicola, Camh. 

Titifolia, Bam'. 
obtoslloba, Don. 

Tnr. ffovaniofw, Wally 

-r ■' 

rnpeatris. Wall. 
rivularis, Hain. ... 

var. hiipiday Wall. 
polyanthes, Don. 
var. vUloiay RoyU •• 

naroiMiflora, C. 
tetrasopala, RoyU ... 
mongatl, Dim. 


* 9 " Wh. June 

<■ 'i 

2 ^— 3 ' Wh. July ... 

9 " Wh Bl. June *. 

3 ''— Or. Pr. August ... 

9" Wh. August ... 

* V Wh. May 

Wh. May ... 


n d a r i, 

Naini Til, &c., 
Nimik, J#am- 
ni, /, 

, Bompris, Rini; 
Jcim., 

. Rilam 
. Naini Til 

, PindarT,*Rogila 
Rlmkim. 


H. i'— 2' wii. Sane** ... ChechalJi-MiiN 
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Plants* 




3. Thalictrum. 

elegana, Wall. 

. 3 

H. 

1' 


ilnne ... 

— TT- 

H&laih River ... 

platycarpum, Hf. fc J* 

4 & 13 

H. 

4' to 2' 


July 

Milam 

reniforme, ... 

10 

H. 

4' 


June 

Balam River ... 

paociflorum, Royle ... 

6 

H. 

2' 

... 

J,uly 

Piti & Gori 

peduacul atum, Edgm , 






Rivers. 

adpinum, L 




... 


.-.p j, • 

var. aoatde 

2 

ii. 

3"— 4" 


July 

Pindar, Hoti, 

„ mkrophjlUm... 

1 

H. 

3"-4" 


August ... 

! 

Barj ik&ng 

Fnndiianum, Wall. ... 

9 

H. 

l'~2' 

Wh. 

July 

Pass, &c. 
Naini Ti», &c , 

sanicnla'forme, D, C., 

7 

H. 

1' 

Wh. 

July 

Naini Tdl, &c. , 

jaTanicuni, Bl. 

8 

H. 

3'~4' 

Wh. 

May 

Dwall 

lolioloBum, X 6\ 

n 

H. 

4' 

W. Fr. 

lJuly 

Naini Tal, &c., 

minuB, L, ... 

12 

H. 

2'~3' 

1 ... 

August ... 

Niti, Laptel ... 

4. Gallianthemnm. 







cachemirianum, Camb, 

1 

H. 

r ' 

V. Pk. 

June 

Pindari, Bom-j 


5 . Adonis. j 

1 I 

chr7BO(!7athu8, «/. ... H. 9" Y. .July 


6. Banunonlns. 

aquatUis, X.' 

Cymbalarift, Pur/t^ ... 
pulchellns, C A, Mey^ 

rar. 

lobatttB, 

hyperborcus. Rotlb . ... 
T9x.natan$ 
ft raditam 
ChffirophylloB, L. ... 
affiniB, Br. 
hirtelluSi Royle 


1'— a'ly. Wh. Augnst ...Barphu, GyA- 
s . nima. >4 
1" Y. Septcftlj^r, 6uk6 Valley? 

I U" Y. August ... Bf^raB/ ^Niti 

6 "_ 9 " Y. Septerabefj Shdngcha. &c., 

2"— 3" Y. Septembtr, Biirphu, Guge, 

0" Y. I September, Topidhunga ... 

3' Y. .September, Topidhunga ... 

6"— 12" Y. Ijune”* ...Kulhiri’ ... 

6" Y. .i^ugmt ... BarjlkingraiSy 
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fir 

4 

■■ 1 

1 

r 

lima- 

laya. 



< ■g . 

1 .. 

1 

Elevation in fe 
the sea. 

1 Rainy. 


Tibet. 

Remarks. 

4 * V.. 

Open M* 

] 1,000 

R. 

D. 



Ho. 

1 1 ,500 


... 


Woods 

8—10,000 

ii. 



e* ThaliHrvm No 10, in Herb. S. 

On rocks 

7,500 

K. 



& W. 






Herb. Winterb. No. 5.3. 

Open 

12,500—15,000 

B. 

1). 

T. 

•> 

Do. 

11—15,000 

R. 


... 

f =s 7’. fflplmnn, & No. 793, Herb, 
f Winterb. 

Banks 

4—8,000 

H. 


... 


On trees 

7—8,000 

K. 




Woods 

8,000 

R. 




Open 

3—7,000 

K. 


... 


Do. 

9—16,000 

... 

D. 

T. 


Do. 

12,500—14,500 

R. 

D. 

... 


Wet, op«n ... 

16,500 



T. 

A, pyrmnica and Trolliut No. i 

Ponds 

. 11,600—16,500 


D. 

T. 

in lierb. S. & W. 

Near water' i., 

" 14—15,000 



T. 


i)pen ,v ; . 

14—17,000 


D 

T. 


In water • ... 

• 14-15,000 



T. 


<^peu 

11 , 609 — 16,000 


iV. 

T. 


Do. *“ .. 

14—16,000 



T. 


Do. 

14—15,000 



T. 

Herb. Winterb. 736. 

Do. 

... 

... 

11,000 





Do. 

14,700 . 

r! 


... 
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Herbarium number 

(Strachcy and Wili- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

■g 

1 

O 

Q) 

a 

H 



4' ■ 

■I 

hirtellus var. 

5 

II. 

1 "— 14" 

Y. 

June 

Kalhdra -... 


6 

H. 

d"- C" 

Y. 

June 

Laluir 

II 

8 & 9 

H. 

2" 

Y. 

June 

Falam, Pindari 







Valley. 


16 

II. 

3"--4" 

Y. 

Augiiat ... 

Bompras 


17 

11. 

2" 

Y. 

AllKURt ... 

Bompras 

ecelmtuS) A. 
diflfuitJB, J).C. 

13 

II. 

2' 

Y. 

February, 

Plains, Almora, 

rax. mollis 

lO 

ii. 

3"— 6" 

Y. 

June 

Lahur, Cliami 






Pass. 

„ obtectns 

11 

II. 

l'*-2' 

Y. 

June 

Jigesar, &c. ... ^ 

letuB, Wall. 

12 

n. 

2'-~3' 

Y. 

February, 

Common 

flaccidiiB, Ilf. S' ^*1 

2 

11. 

4"~i" 

Y. 

May 

Lahur 

arTcnsiB, L. 

U 

n. 


Y. 

February, 

Almora, &:c. ... 

7. Oxygrapbis. 







glaclaliBi Bmga. 

1 

H. 

3" 

Y. 

July 

Bar j i k a n g 






PasB. 

polypetala, fff. ^5* ?'t 

2 

H. 

3" 

Y. 

May 

Champwa, &c. 

8- Caltba. 







paluatria, L. ...j 







Tar. Oovaniana ... 

1 

ii. 

9"— 16" 

Y. 

May 

Madhari I^ass, 

n himalensU ... 

2 

11. 

2—3' 

y. 

May 

Jhuni 

9. Trollixis. 







acaulia, LindL , ... 

1 

If. 

6" 

Y. 

June 

Pindari, Kulha* 







ra. 

pumlliis, Bon. 

2 

n. 

r- 2 ' 

Y. 

August ... 

Bar ji k&ng 
Pass. 

10- Isopyrum* 






’■ T 

^randifloTuin, Fisch.^ 

2 

H. 

3"— 6" 

Bl, Or. 

July 

Niti, Tb:^?- 
dhunga. 
Pind&ri, &o. 

Tar. miM'ophyllnm . . . 

11. Aqnilegia. 

1 

H. 

3"— 6" 

Bl. Or. 

June 


Tnlgaria, L. 

Tar. pvbijlom 

*2' 

ii'. 

l'~2' 

Pr. 

July" 


„ pyrenaiea ... 

1 

1 

H. 

2' 

Fr. 

June 

Pathakori ••• 
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1 

•M 

0 

1 

i 

Eleration in feet above 
the sea. 

Himd- 

laya. 

& & 

j Tibet. 1 

Remark^ 








C^pen , 

10,000 

}}• 




Wet 

9,500 

H. 

... 



Open 

1 1,000 

R. 




Do. 

14,500 

R. 




Do. 

14,500 

R. 




Fields 

1—1,500 

R. 




Open 

7,500—10,000 

n. 


... 


Do. 

6-9,000 

R. 




Do. 

3 - 7,0(J0 

R. 


»•> 


Wet 

10,000 

R. 


>■« 


Fields 

6,000 

R. 


... 


Open 

14,500 

R. 

... 



Do. 

12,000 

R. 


... 

’^CaUianthenum No. 2 in Herb. S.. 






and W. 

Wet, open 

9,000 

it! 


... 


Do. 

. 8,500 

R. 


... 


Open 

11—12,000 

R. 




Do. 

13,000 

i 

R. 


... 


"O/l- rocks 

I 

11,600—16,600 ■ 


D. 

T. 


Do. 

11—13,000 

R. 

... 

... 


— . ’ 






Woddi *:*,- ... 

7,600 

r! 




Open ...1 

10,500 

R. 

... 

I"’ 
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HIMALAYAN DISTRICTS. 

Lut of Kumaon 


Name. 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

12- Belphininm- 






1 

demidattmi, Wall. ... 


IT. 

2'-8" 

Bl. 

.1 line 

Naini Tal, &;c., 

ca>rulcuii), 

10-18 

H. 

.r— a" 

2"— 3" 

Bl. 

August ... 

Laptel, Niti^ 
Guge. 

elatum, Wall. 



... 



var. rannnculifolium . . . 

2 

li. 


i'r. 

August ... 

Bulam Kiver ... 

vestitura, Wall. •• 

7 

H. 

1' 

Gy. 

August ... 

Tola *r ... 

cashmirianum, Wall.t 

5 

11. 

1' 

Gy. 

August ... 

Barjikangl'ass; 

var. 

G 

11. 

s' 

Bl. 

September, 

Ti Ildar i 

Bruiioniaiituu> llmjle, 

4 

H. 

2' 

Bl. 

August ... 

BarjikangPass, 

13> Aconitnm- 







Lycoctonum, L. 

4 

II. 

3' 

Bl. 

May 

Madhari Pass, 

fcrox, Wall. 

3 

II. 

3'-4' 

Bl. 

August .. 

BarjikungPass, 

Piudari. 

Napcllus, L. 

5 

II. 

6"--8" 

Bl. 

August ... 

BarjikaiigPass, 

Y^LumnUifidum 


H. 

C"—12" 

Bl. 

September 

Leptel, Milam, 

hcterophyllum, Wall, 

1 

II. 

2' 

Bl. 

July 

Piudari, Milam, 

14- Actsea- 







epicata, L. 

15- PsBonia- 

... 

11. 

2' 

Wh. 

May 

Kulhdra .. 

1, 

emodi, Wall. ... 

... 

11. 

2'— 3' 

Wh. 

May 

Naini Tal, &c. 

II.- MAGNOLIA- 
Clilil!.. 

1. Michelia- 







Kisopa, Ham. 

... 

T. 

60' 

Wh. 

May 

Gagar ii- 

I1I.-MENISPKR- 

mace::^. 

1- Cocculns- 







laurifolius, D.C. ... 

1 

T. 

*20' 

Gr. 

March 

pora. 



OF THE NORTH-WESTERN PROVINCES, 
(continued). 


Conditions of soil, &c. 

Elevation in feet above 
the sea. 

ffimd- 

laya. 

Tibet. 

Kemarks. 

G 

'3 

1 

Open 

5—7,500 

K. 




Do. 

12—16,600 


i>. 

T. 


Do. 

9,500 

ii. 


... 


Do. 

1 1,500 


b. 



Do. 

12—15,000 

ii. 

D. 

ftl 


Do. 

12,000 

li. 


nt 


Do. 

14,700 

K 


... 


Near water in 

8—9,500 

li. 




woods. 






Open .. 

12—13,600 

It. 

D. 

... 


Do. 

13,500 

Ii. 

... 



Do. 

12,500- 1 5,0(M) 


b. 



Do. 

12—13,000 

It. 

D. 

••• 


Shsnly woods ... 

9—11,000 

It. 

... 

••• 


Woods 

6-8,000 

It. 

... 

... 


JForest 

6—7,000 

It. 

1 

1 

i 

At 


Openwo^,^.. 

1—5,000 

R. 









■ 


4ia 
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himXlayan districts 
' List of Kumaon 


Karac. 


2* Stephania- 

hernandifolia, Walji 
elegans, Uf. 4' 
lotunda, L. 


3. Gisaampelos 

Pardra, L. 

IV.-BERBERIDA'. 

CEjE. 

1- Holb»llia 

Utifolia, Wall. i 

y&x, angiuttifolia ... 9. 

2 Berberis. 

nepalcnaia, Spreng. ... 1 

vulgaria, L. 

▼ar. cretica 11 

umbellata, Wall. ... lo 

ariatata, U. C. ... 2 & 5 


yax.floi'ibim^ ... 3,4 & 8 
Lycium, RoyU ... 7 

%ifatica, Roxb. ... 6 

concinna, H./. 

var. ^ ... 9 

3. Podophyllum. 

emodi, Wall. ••• I 

V.-NYMPH-ffiA- ' 

CBJ|. 

1 Nelumbium. 

Bpecioaum, WUld. ... «. . 





II.8C. 2 '— 3' Pk. toe** ... Kathi, &c., 

II.Bc. 10' Gr. Y. May ... Bdgcaar 


S.ac. t c' — 8' Gr. Y. May ,. Almora, Bage- 

aar. 


S.ac. : 16' Pr. Aprjlv ''^,. ilhdmket, dec., 

S.ac. 16 '—20' ... Kr ; Binaar 

I . vV 


Y. Ec'bruary, Binaar, &c. ... 


Sh. 6 ' Y. May .. Pindarii 

pa. * 

Sh. 10" Y. May ... Dwali ... 

Sh. 8' — 12' y. April'May. Binaar, N a Tn i 

Tal. Duda' 
toll. 

Sh, lo'—12' y. May Dwdli,N&mik, 

Sh. 6 '—10' y. April ... Kazi, Nanddki 

I River. 

Sh. I 6' y. April ... Alniara, &c. ... 


Sh. U' 


y. May 


H. I '-2' W. May ... Pindari 


W. August ... Bhfm TCI 
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4 

1 

1 

t 

laya. 



■g 

i 

+3 

1 

Elevation in £e 
the sea. 

Rainy. 

b 

Tibet. 

Remarks. 


6,000? . 

i 




Open 

6 -^.,600 

R. 

... 

*. 


Forest 

3,000 

i- 

li. 


... 


Open 

3—6,000 

R. 

... 

... 


Open woods 

Y ■ 

i. «‘ i*j-7,600 

1 

R. 

1 

• •• 


Forest 

.V7,ooo 

R. 

... 

... 


Woods 

6—8,000 

R. 


... 


**■ 


... 





10—11,000 

R. 

D. 

... 


Do. 

9—10,000 

R. 

••• 

... 


Do. 

6,600—10,000 

R. 

... 

... 


Do. 

8—10,000 

B. 



. - 

Do. 

8,6—9,600 

R. 

... 

... 


Do. ^ ... 

2,6—7,600 

B. 

«•< 

... 

■■ 

Woods 

^ 9,600 

B. 

tie 

' ... 


Dpen 

10,600 

B. 

1 

... 


In Viter 

4-5,000 

B. 

••6 

... 



txu 


HiMyLAYAK DISTRICTS 
of Kmiaon 


VI.-.PAPAVEKA- 

CF,J&. 

t Papaver. 

dnbium, L. 

var. lan/jofiun- 
Boniniferutn, L. 

2. Argeinone. 

mexicana, I, 

^ tfeconopsis- 

aculeata, Boyle 
robiiBta, Of. ^ T. ... 

Stylophorum* 

lactucoidcB, lienth. & 
Uiwk. 

V1I.^FUMARIA. 

CFM. 

1' Dicentra- 

Bcandens, Walp. 

2- Corydalis. 

ratefolia, Sibih. 
cashmiriana, Boyle ... 
olfigans, Wall. 
Qoriniana, Wall. 
tibetfCa, hf ^ T. ... 
Moorcroftiaua, Wall .. 
GortBcl>^iko\rii,&Artf«4 

ramosa, Wall 

Tar. aa^inana' „ I 


cornuta, Royk 

clMBrophylla, DC. 
meifolia, Wa\U 
flabellatai Edgew, 


H. 


4 II 

II. lylh 

9 II. I'-iir 

10 Ji. vJr 

'i 3,U,17 H. 

3 II. 2'-3' 

I H. I '-,2^ 

6 H. r— 11' 

I« H. 2'-.3'V 


K. March ... Almori" .. 

w. hcbroary, Outer hills ... 

V. February, Plain,, Bhabar. 

®' -I'lly .. airjikng,Nlti, 

••• August Nfimik 

^ June ... Rogiia 


Y. August ... Jdgesar below 
Binsar. 


June „ 
Bl. May „ 
Y- August .. 
Y. May 
Y. August 
Y. July 
Y. September. 
Y. July 
Y. August 

Y. August, } 
Y. July ,1, 

Y. June 

X. 

Y. August ... 


■ Dwali 

Madhari Pass, I 
Bar jikang Pass, 
Champwa 
Lanjar 

Rimkim ... 
Kyungar 

Balam, Niti ... 
BarjlkiingPaBB, 
Kala jawar .. 
Chaur, K & i a* 
niandi Pais. 
Binsar 

? 

Nitl 
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OP THE NORTH-WESTERN PROVINCES. 

Plants — (continued). 


s 

1 

•s 

1 

Elevation in feet above 
the sea. 

Hitnd- 

yala. 

Tibet. 

RemarkB. 

i 

& 

1 

Ficldi*** ... 

1—8,500 

r‘ 




Cultivated ... 

14,000 

K. 

... 

... 


Open 

natura- 

1,000 

R. 

••• 



lized. 







Open 


11—12,600 

R, 

D. 

... 


Do, 

... 

8,000 

R. 

••6 

... 


Do. 

... 

11,000 

R. 

••• 


= DicranosNgma lactKCoides. In 







Herb. S. & W. 

Shade 

••1 

6—7,000 

R. 

... 

... 


Wooda 


8,600 

R. 




Opep 

•• 

10—12,000 

R. 

... 

... 


Do. 

M* 

13,600 

R. 

M. 

... 


Do. 

... 

12,000 

R. 

... 

... 

i.. 

Do, 

... 

17,000 

... 


T. 


Do. 

... 

18,600—16,000 

.M 

M. 

T. 


Do. 

... 

16,000 

... 

... 

T. 


Do. 


10,000 ? 

R. 

... 

... 


Do. 

... 

11—12,000 

R. 

D. 

... 


]do. 

... 

14— 16/)00 

B. 

D. 

... 


Woods 


6—8,000 

B. 

... 



Rocks 


7—8,000 

B. 

... 

• •• 


Open 

... 

10,000? 

R. 

... 

«te 


Do. 

... 

9—11,600 

... 

I'D. 
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HIMALAYAN. lilSTBiCTS 

List of Kumaon 


41f 




“ 





Name. 

1- 

hi 

1 

4* 

9 

ft 

1 

1 



III 

Ut ^ U 

•s 

1 

e 

1 

•g 

1 

6 

*8 

s 

h 

1 

3. Fnmaria- 







pariri flora, Lam, 
rar. Vaitantii „ 

... 

H. 

6"-12" 

B. 

Jannary . 

Plains, .^mora, 

VIlI..-CRUCrFER^ 






1- ]?arrya. 







macrocarpa, Br. 
lanuginosa, ti.f ^ T,. 

1 

2 

H. 

H. 


’? 

August ... 
September, 

Ouge 

Lanjar 

2- Gheiranthufl. 







himalayensis, Camb,., 

«•« 

H. 

3" 

Pr." 

July 

Unta-dhdra, 

3- Nasturtium- 






Ac. 

officinale. Br. 
indicum, VC. 

S 

1 

H, 

H. 

A" 

I'r-S' 

'Wh. 

June 

March 

Almora, Ac. 
Outer hills ... 

4- Barbarea- 




'■ 


■; 

TiilgariB, Br. 

... 

H. 

1' 

Wh. 

August ... 

R&lam ... 

5- ^rabisi 







glabra, Crantt 

• ^ ■ 

••• 

... 


tit 



alplna, 1. 

14—16 


1'— 2' 

Wh. 

August ... 

Niti 

ainplexicaulll, 

1, 2 As 

H. 

r~.18" 

w:Pk. 

Mv ... 

^&dhAri Pass, 

6- CardamiuQ. ^ 

' - ' 





.. 


"^tnnnta, L, 
ioipatiens, L 
mimraphylla, Willd. j 

folioia f | 

3 A 8 

9 

H. 

H. 

H. 

1' 

r— 3' 

Wli. 

Wh. 

Pk.W.Y. 

March ... 
March ... 

( June- ( 
l J 

Almora 

Outer hills .« 
N&mik, Kulht- 
ra Siug-jari. 
Blaini T61 ... 

7- ., Alyssum. j 

caneecons, DC. 

... 

II. 

J* 

Ml 1 

luly ... ' 

Ik 

rUum 

8- Brlba. 





alpina, L, 


H. 

‘V. 

r 

Y. \ 

August ,.«] 

Syungar, Barji 

incana, L. 

8,9 

» 

H. 

2"— 8* 

Wh. , 

August ... ] 

king Paas«k 

STiti, Gufl^, 

laaipphyll^ RoyU" „ 

1 


l»-4" 

Wh. J 

Fuly ...1 

Bimkim. 
ifilam, OugA... 





OF THE NOftTH-WESTERN PROVINCES 
Plants — (continued) . 













himAatan mstriots 


List of ICuttioon 




1 







abit of growth. 





Name. 

erbarium ni 
(Strachey and 
terbottom). 

1 

*2. 

•8 

% 

8 

1 

•g 

§ 

a 

•c 

1 

V 

a> 

a 

1 


m 

n 

U 

§ 

H 


9- Coohlearia. 







•capiflora, H.f. ^ T. 

... 

H. 

r 

Wh. 

August ... 

Guge 

10- Sisymbrium. 







molliBHimnm,C. >4. il/>y 
himalaicum, H. f.^ T 

3 

7 

II. 

H. 

4"— 8" 
6" 

Pk. 

Pk. 

July 

August ... 

Rimkim 

Milam ... 

Thalianum, Gay 
Mann. 

8 

11. 

r-1' 

Wh. 

March ... 

Almora ... 

rupeatre, Mgew. 
Btrictiim, H.f. A- T, 
Wallichii,^/.^r. 
Sopliia, L. 

Columnar, Jaeq. *. 

6 

5 

9 

St 

4 

H. 

H. 

H. 

H. 

H. 

V 

r— 2' 

2'— S' 
2' -^3' 

Pk. 

Pr. 

Y. 

August .. 
.Tuly 

March ... 
May 

July 

Ralam ... 

Garhwal .. 

Almora ... 

Almora ... 

Rimkim 

Alliaria, Scop. «« 


H. 

s' 

Wh. 

May 

Almora 

11- Eutrema. 







j^imnlarsBfolium, Hf., 
T. 

... 

II. 

rs" 

l^r. 

May .. 

Madhari Pass, 

12. Erysimum. 

hicraciifolium, L, „ 

1 

II. 

1'- 2' 

Y. 

July 

Rimkim, Joshi- 

jSp. 

i 

II. 

1" 

Y. 

August .. 

math. 

Gug4 

13. Christolea 

erasaifolia, Camh. .. 


n. 

I' 


July 

Sattag river in 

14. Braya. 






Gugij. 

xw^fBmge ... 

■ et 

H. 

2"— 4" 

Wh. 

July ... I 

Sagta-deo, 

15- Brassioa. 






Giigc. 

nigra, Koch. ... 

campeatria, L. 

••• 

H. 

H. 

1~3' 
r— 3' 

y. 

Y. 

March .. . 
March ... . 

Almora, &c. 
Almora, Milam, 

juncea, B.f. ^ 

... 

H. 

l'-3^ 

Y. ] 

March ... j 

Almora, &c. ... 

16. Eruca. 







satiy^ Lam. 


H. 

ir 

Wh. : 

May j 

Almora, &c. ... 
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Plants — (con tin ued) . 


i 

1 

Himd" 

laya. 



■e 

1 

IS 

•H 

0 

h 

55 

s 


Tibet. 

Remarks. 

Open 

15,600 

... 

... 

T. 


Do. 

13,500 



T. 

Arabic No. 10 Herb. S. & W. 

Do. ... 

13,000 

... 

D. 

... 

Baud ('rucif. ignotf 
No. 14, Herb. S. & W. 

FieldB 

5—6,000 

B. 

... 

... 


Open ••• 

12,000 

R. 



saArabis Nos. 7 & 9, Herb. S. & W. 

1^. ... 

6—8,000 

R. 

««s 

... 

=» Crucifer. Ignot, No. 6 Herb. S. & 

Fields 

6—6,000 

B. 


tu 

W. 

Do. 

5—6,000 

B- 


.. 


Open 

13,500 

•• 

... 

T. 

m Crucifer. Ignot, No. 1 Herb. S. 
&W. 

Fields ... 

6—6,000 

B. 

•• 

... 


Rocks ... 

9—10,000 

R. 

•• 

... 

if 

=>Arabis No. 6 in Herb. S. & W.^ 

Open .. 

6—14,000 

R. 

D. 

T. 


Do. 

16,500 

... 

... 

T. 

•• ' 

Do. 

13,600 

... 

... 

T. 


Do. 

10—16,600 

B. 

D. 

T. 

a Draba Nos. 3 & 1 3 Herb. S. & W. 

Cultivated 

1—6,000 

B. 



»Sinapii No. 8 Herb. S. & W. 

Do. 

6—11,000 

B. 

D. 


^Sinapis Nos. 2, 3 and 6 Herb. 
S. &W. „ „ 

Do. 

1—6,000 

B. 

••• 

VM 

tpSinapia Nos. 1 and 4 Herb.S. 
andW. 

Do. 

1—6,000 

B. 
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himXlatax distbicts 


LUt of Kumam 


Name. 

Herbariam number 

(Strachey and Win> 
terbottom). 

1 

& 

'S 

4. 

1 

1 

*8 

4* 

1 

H 

Colour of flower. 

Tkne of flowering. 

& 

1 

a 

17- GapselU 







Barsa-paatdri r, .\^nch. 


H. 

r-s' 

Wh. 

All the 
year. 

Ubique 

Thomsoni, H,f. 

Ml 

... 

... 

... 

•• 

... 

18. Jiepidium. 







Satirum, £. 

1 

H. 

V 



Almora 

capitatum, 7’i 

S 

H 

4" 

Wh. 

August ... 

Milam. Topid 
hunga. 

19- Megaoarpffia. 







polyandra^ Benth. ... 


H. 

5'-6' 

Wh. 

May 

Champwa, Pin- 
dofi. 

20- Thlaspi. 







arrense, L. 
alpestre, L, ... 

21- Iberidella- 

3 

11. 

I'' 

Wh. 

July 

Aliuora .. 

1,2 

H. 

6" 

Wh. 

Juue %. 

Bajhoti ... 

Andcrsoni, H,f. ^ T., 

... 

H. 


Wh. 

July 

Sagta>deo, Gu- 
lf e. 

22. Crambe- 

j 







cordifola, Step. 

... 

H. 

4'-6' 

Wh. 

July 

Rimkim 

23- E(Kpbanii8. 







■atiroB, L. 

... 

H. 

1' 

tat 

March ... 

Plains to Al-.. 
mora. 

24. Chorispora. 







aabulosa, Camb. 

IX.-OAPPABIDEjB. 

1. Cleome. 


H. 

r 


July ... 

Rimkim 

Tiicoaa, L, 

2>. Capparis. : 

... 

H. 

3'--4' 

y. 

August ... 

A 

Sarju 'river,^. 
outer bill!. 

horrid^j L. ... 

1— ■ 

... 

Sh. 

10' 

W. Gr. 

March ... 

1 

Bh&bar 
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1 

1 

Elevation in feet abore 
the sea. 

Himd- 
1 laya. 



"g ■ 

1 

1 

& 

i 

j Tibet. 

Remarks. 

• 

Open ... 

6—13,000 

R. 




... 

... 

... 

... 

... 

Herb. Strachey I^o. 15. 

Ficldr ... 

6—6,000 

R. 




Open ... 

13—16,000 

R. 

D. 

T. 


Do. 

13,000 

R. 

... 

... 

mCritcif. ignoU No. 16 in Herb. 

S. and W. 

Field! ... 

6—6,000 

R. 

••• 



Open 

« 16,000 

... 

... 

T. 


Open kM 

10-16,600 

R. 

D. 

T. 

» Draha Nos. 3, 4, 11, 13, in Herb. 
S. and W. 

Do. 

14,000 

... 

... 

T. 

B Cruoif. ignot. No. 4 in Herb. S. 
and W. 

OnltiTated ... 

1—6,000 

< 

R. 

... 

... 


Open 

13,600 

1 


T. 


Do. 

S— 8,000 

1 

... 

* 

• M 

mmPolanitia viseoM in. Herb. S* 
and W. * 

■ A. 

?owtt 

1—3,000 

B 

... 

aM 
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HIMALAYAN DISTRICTS 
List of Kwmon, 


X.-VIOLACfi^. 

1. Viola. 

biflora, L, „ . 

i. 


Fatrinii, DC. . ... 

3, 4, 10 


■erpeni, Walk ... 

6, 6, 7,8, 



9,11. 


kunawarmsiBi Royle^ 

2 

H. 

XI.~BIXINEJE. 

1- Flacoartia- 

Bamontchi, VHerit,,. 



▼ar. oecid§ntalU 

«.« 

T. 

XII.— PITTOSPO- 
BEJE. 

1. Fittosporam. 

floTibandam, W,^ A. ^ 

1 

T. 

eriocarpum,' Boyle w. 

a 

T. 

XIII.-POLYGALA- 

CEiE. 

1- Folygala. 

triphylla, Ham. ... 

1 

H. 

var. glauccBCcns ... 

2 

H. 

orotal arioides, Ham. . 

7 

H. 

sbyuinioaL, Freeen. ... 

6 

H. 

perBicariffifolia, DC., 

4 

H. 

cbinensiB, A.. ... 

3 

H. 

■ibirica, L. ... 

6 

H, 

XIV.~CABYOPHYL. 

lacej:. 

1- Oyp8opliila> 

eeragtioideBy Dm. ... 

1 

H. 

2. .Baponaria* 

Vaccaria,!. 

•M 

H. 





Localily. 
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OF THE XORTH-WRSTERN PROVINCES, ^''v ’i/1 


riants — (coiitimied ). 


<SA 

g 

a> 

1 

c8 

1 

Himd- 

laya. 


o 

so 

fl 

0 

1 

•S 

n si 

.2 3 

« j, 

.i ^ 

^ (5 

Riinnrks. 

j=i 

H 

open wet. 

a 13,500 ! 

R. D. 


Raiikn, Sc rocks,' 

4—11,000 

R. J), 


Do. 

3-11,000 1 

1 

R. D. 


Open wet 

1 

15,500 i 


T. 

Forest 

1— a,.5oo 

ii* 

... = /'I sapkhi Herb. S. & W. 

Forest 

1 1 

1 1-2,000 ! 

li. ... 


Open 

1 4,000 

' li. ... 


I>o. 

6,000 

R. ... 


Do. 

4, .500 

! U. ... 

,, 

Do. 

4-7,000 

li. ... 


Do. 

2,5—4,000 

li. ... 

... 

Do. 

6-6,500 

li. ... 


Do. 

4,000 

R. ... 

.«» 

Do. 

6,000 

R. ... 


... 

8—12,000 

R. .. 

... 

Fields 

1-4,000 

R. ... 

ssF(iccar!a paiviflorit Moonch & 



j Silene No. P in Herb. t>. & W. 





** 1 



c; G 



6^ 

s'? 

PS es ^ 

? 

o 

1 

rium 

achey 

ottom 

& 

0 

O 


1 

1 

Si 

^ i 



hima'layax districts 

List of Knmaon 


3. Silene. 

inflata, Sm. ... l 

conoidca. L. 2 

Moorcroftiana. Wall.y 4, JO 

Falconcrinna, fh‘nth., 5 

Giiflitliii, lift »/t. 7 

Strachcyi, Jiiftyf/v .. 8 

4. Lychnis. 


H. i i'-2' 
ij. : 6' -9" 


Wh. ;Juno ... Oiitc'r hillR, Mi 

I lam, Ni'ti. 

l*k. March ... Alv ora 

Pk. August .. Gothiiig, Rsikas 

1 till. 

Gr. Y. July .. Almora 

Wli. July ... Bauipa 

Wh. I August Piti river 


apetala, L 

4.6 

TI. 

4"— 7" 

Wh. 

July 

Halam, Guge.. 

macrorhiza, Hoi/le .. 

8 

H. 

4" 

Wh. 

September, 

Top i dhunga, 

brachypctala, Hort. „ 

6 

II. 

8" 

Wh. 

July ... 

Llanjiir 

Lnptel, Kdlam, 

indica, Benth, 







y&r. fimbriata 

1 

if. 

y 

w‘ Pr. 

August ... 

Piti river 

pilosa, Edyew, „. 

2 

ir. 

1 '—y 

Wh. 

A u g U B t. 

KiVam, Tung- 


Septeui- natli. 
her. 


5. Gerastium. 

vnigatiim, L. 
Thomsuni, Houk.f. 


6- Stellaria. 
paniculata, Edgew. 
media, L. 

Bcmivesti^a, Edgtw, 
Webbiana, Wall. 

latifolia, Benik. 

iongissima, Wall. 

ulig-nosa, L. 

decumbens, Edgew, 


Wh. 

May Almora, &c. .. 

Wh. 

May ... Madhari valley, 

AVh. 

May, July, Binsar, Shai- 


September,! devi. 

Wh. 

All the Outer hills, &c , 


year. 

Wh. 

May Chaur 

Wh. 

March .. Almora 

Wh. 

August .. China, Naini 


Tal. 

WIi. 

May ... Madhari Pass, 


Naini Tal. 

Wh. 

March .. Almora, Barji* 


kilng Pass. 


Wh. August ... Milam, B&latn, 
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Phmts— (continued). 


Conditions of soil) &c. 

Elevation in feet above 
the sea. 

Hi 

la 

.5 

'3 

X 

md‘ 

ya. 

5% 

5 

Tibet. 

Remarks. 

Do. 


5-11,600 

R. 

D. 



Do. 


6-6,000 

K. 




Open 

... 

11—15,000 

... 

D. 

t. 


]\). 


4 - 6,000 

li. 




Do. 


11,000 


i). 



near water 

„ 

7,500 

R. 

.u 


ssMeVandrium pilosuni in Iltrb. 







S. and W'. 

Open 


12—15,000 

R. 

D. 

T. 


Do. 

* 

15— J 7,000 


I). 

T. 


Do, 

„ 

12 -14,r)00 

R. 

D. 


- Mi liiindruifn pUosum in Herb, 







S. & VV. 

••• 




... 



Do. 

.. 

7-8,000 

li’ 

... 



Rockn, open 


9 12,000 

K. 


... 


Open 


6— 7, .500 

R. 




Do. 

*• 

10,000 

i 

R. 

... 



WoOuB 


i 

7—8,000 j 

1 

R. 




Do. 

.. 

1- 6,000 : 

R. 


... 


Wet 


6,000 ! 

R. 




Open 

... 

4-6,000 

R. 


« 

\sa Leiicosimma TiJo. 2 in Herb. S. 







and W. 

Rocks 


6-8,000 

R. 

... 


s Leucusienma No. 1 in Herb, S. 







and W. 

Open 

... 

6-9,000 

R. 

... 

... 


Wet 

... 

4—1.3,000 

R. 

... 

... 


Open 

... 

12—13,600 

1 

D. 


a Aremriu No. 9 in Herb. S. & W. 
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HIMA'LAYAN DISTIITCTS 

Lid of Kumaon 


Name. 

li 

Ill 

a }* S! 

a 

Habit of growth, 

Height of plaat. 

•s 

0 

!C 

4H 

0 

b 

5 

"o 

O 

Time of flowering. 

Locality. 

7- Arenaria- 






1 '■ — 

foliosa, UMfle 

... 

M. 

2" 

Wh. 

Jiino 

Jobom 

fcstucoidcH, Bcnth . 

2 

11. 

3" 

Wb. 

Ai^ust .. 

i IMiidiiriJvarnali 

var. imhnciita ... 

;i 

H. 

0// 

Wh. 

Ditto 

I river, 
illibuu 

miwcifori. i:’, Wall. ... 

1 

11. 


Wb. 

Ditto .. 

Dulchbii rasa .. 

Bcrpyllifoli’i, L. 

10 

11. 

4" 

Wb. 

Ditto ... 

deluni. Milam . 

glaiKlulii’cra, 

in 

11. 

1" 

Wh. 

Ditto .. 

15 a r j i k a n g, 

Ptrachryi, E(h}ew, ... 
holostcoidea, Bdyew. .. 

... 

ii. 

r 

... 

Sfptejjibcr, 

C li 0 r h 0 1 i 

I'URB. 

Ksikas-Ttil ... 

8. Sagina< 





1 


prociimbcns, A 

... 




1 .. i 


var. jicntaiiura 

2 

ii. : 

i"-U" 

... 

dune ' 

JclmUjSingjari. 

9- Thylacosper- 
mum 

riipifragnra, V/rmA., 


1 

ij. 

1" 2" 

Wb. 

j 

duly .. 1 

‘luge 

10. Spergula 





1 


pentandra, L. ...i 

1 

... 

11. 

4"- C" 

Wb. 


Ubabur ... 

1 

11. Drymaria- | 

cordata, WUld \ 

... 

! 

LI. cr. 

6" 1 


i 

Lebruary. , 

Kota D(in 

12 PoJycarpai. 







coryiiibosa, Lam. 

- 

II. ! 

6"- 9" i 

Wh. 

July „ ! 

Almora 

XIV*.— POllTULA- 
CEvK. 







1. Fortulaca. 

olcracca, L. 

... 

II. 

6" 1 

Y. 

1 

July ...1 

Do. 


OF THE NOUTIT-WKSTEUX PUOVIXCES. 

(continued). 


•3 ' b 
I a . H 


Oiicn 

... 9,000 

1)0. 

10— 16,:', 00 

Do. 

.. 12,000 

1)0. 

.. 15—10,600 

Do. 

9—11,600 

Do. 

... 14— 10, .,00 

Do, 

... 15,000 

Do. 

•. 9—10,000 

Do. 

... 16-16.600 

Do. 

...' 1—2,000 

liy water 

... 2,000 


ssOipmphila No. ;Un Herb. S. & 

i w. 


6,600 U . 


R. 


Do. 


6,600 
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HIM a'LAYA N districts 

List of Kumaon 


Hume. 

IleTburium number 

(Straclity and Win- 
tcrbottoiii). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

XV.-TAMAUISOI- 

NEiK. 

1. Tamarisc. 

dioica, Roxb. 


Sh. 

6'-10' 


1 

Kosi and Ganges 

2- Myricaria- 

elegans, Royle. 


8h. 

6' 

Wli. Pk. 

•lane 

rivers. 

Niti, Satlaj 

river in Gugc. 
Piudari, Milam, 

gerinanica, Danv. 

2 

Sh. 

3' 

Wh. Pk 

June M 

XV*.~iiyi’KRICI. 

NEyE. 

1. Hypericum 

zcrnuum, Roxb. 
Mrdii'oliu (.hois, ... 

6 

Sh. 

4'— G' 

Y. 

Ktbniary, 

Tisuui. 

Almora, &c. ... 

5 

Sh. 

3' 

Y. 

AugUHt 

K;imari 

patiitum, Thiinb 

4 

Sh. 

4' 

Y. 

July 

Aliuora, &c. ... 

[terfonitum, L 

7 

Sh. 

G" 

Y. 

July 

Naini Tal 

iilodcoidcB, ChoU. ... 

1,2 

Sh. 

l'-4' 

Y. 

July 

lugesar, Rdlam, 

lepalcnsc, Chain. 

3 

Sh. 

1' 

Y. 

July 

A 1 muni, 
Kalam.ndi 

japonicutii, 'Vhunb 

8 

Sh. 

G" 

Y. 

July 

Almora, &c. 

SVI.— TERNSTR.E- 
MIACE^. 

1. Eurya. 

icuminata, D. C, .. 


Tr. 

26' 

Wh. 

March .. 

Naini 'Tal, &c 

2. Actinidia. 

alloga, Liadl. 


S. sc. 

30'— 40' 

Wh. 

May 

Outer hills, 

3- Saurauja 
lepalenaiS) D C. 


Tr. 

10' 

Pk. 

November, 

Kapkot. 

Outer hills, &c., 

XVII.— DIPTEUO- 
CARrEAfl. 

1- Shorea. 

obttBta, Gartn. ••• 


Tr 

GO'-SO' 

J 

April ... 

Outer hills 


OF THE NORTH-WESTERN PROVINCES. 
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(continued) . 
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11 IMA'I.A VAX DIRTniCTS 
Ijist oj JK umoon 








— 


SI? 







S s 

5 






s ^ 

t 

g 

jp 

o 

o 

le 


Name. 

s .c 0 

i ^ 

e. 


o 

c 



cj 

1. CS o 

o 

'2 

es 

m 

c 

bo 

*S 

Colour o 

.H 

o 

0* 

s 

H 

Locality. 

XVrn.— MALVA- 







CILK. 







1. Malva. 







▼tTticillata, L. 

2 

11. 

1 '- c' 

I’r. 

August ... 

Piti river 

silvcBtriB, L. 

1 

11. 


Li. 

Ptbruary, 

Kota ... 

2. Sida. 







humiiiR, 

it 

11. 


Or. 

March ... 

Outer hills ... 

rhoinbifoUa, L. 

3 



... 


Alii ora 

conlifulia, L. 

1 

Hh. 

3' 

Y. 

... 

Aim ora. Edge- 







Bar. 

3. Abutilon. 







polyamlruni, Salilecbt. 

i 2 

Sh. 

2'-~8' 

Y. Or. 

August ... 

Outer h i 1 1 fl, 

in.licum, G. Jhm. .. 

1 

Sh. 

6'- -8' 

Y. 

Marcli ... < 

Eagesar. 
Ehabar ... 

4- Urena. 







lobata, L. 

••• 

Sh. 

4' 

Pk. 

August ... 

Outer hills, 







Eagesar. 

5- Hibiscus. 







radiatuR, Willd. 

3 

ii*. 

6' 

Y. 

August ... 1 

Below Almora, 

Solandra, L'lJvrit. .. 

•" 

1' 

... 

August ...jllavralbugh ... 

▼it'foliuR, L. 

1 

Sh. 


Y. 

Aii.'Ust ... 

Outer hills ... 

pungenR, iio.rb. 

... 

11. 

G' 

Y. 

August ... 

Almora, &c. ... 

cancclIatiiB, Roxh. ... 

... 

H. 

3'--4' 

y. 

August ... 

Almora, &c. ... 

6. Thespesia. 

LampaSi Dalz. Sf Gibs. 


Sh. 

4' 


August ... 

Bhdbai 

7. Kydia. 







calycina, Poxb. 

... 

Tr. 

20' 



Eagesar, outer 






1 

hills. 


OF THE NORTH-WESTKRy PROVINCES. 

Plants — fcoiitiriuc(l). 


m 


d 

1 

«M 

o 

d 

.2 

S 

! 

! 

Elevation in feet above 
the sea. 1 

fUmd- 

tuya. 

1 Tibet. 

« 

b 

a 

open ... 

7,500 

H. 

a... 


Do. 

2 - a, (WO 

U. 

.«• 

... 

Do. 

4,000 

It. 



Do. 

5,000 

U. 

... 

... 

Do. 

3— 5,' too 

)l. 


... 

Do. 

1- 4,500 

1C 

... 


Do. 

1 ,000 

u. 

... 

... 



j 



Do. 

1— .3,000 

li. 

i 

1 .. ! 

...• 

Do. 

4,000 

i 

1 R- 

... j 


Do. 

4,000 

! K. 

i 


... 

4,000 

1 

1 R- 



Do- 

4^ 0,000 

K. 

... 


Do. 

3—5,000 

* It. 

... 

i 

Forest 

1—2,000 

It. 

- 

... 

Do. 

2—3,000 

1 

R. 




Hiinaiks. 


tsLtigvnea IntfOta in ITcrl>. S. and 

W. 

a Ahelnwxchns No. 3 in Herb. S. 

W- . Tric- 

es .'f/yr/r:: w/iWi' No. 1 Ki Jlorb. b. 

aj-l \V. 


= I1ihUcus No. 4 iu Herb. S. and 
W. 


55 



434 


HIM^LAYATT DISTRICTS 

List of Kumaon 


Name. 

Herbarium number 

(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

XIX.— STERCU- 
LIACEiE. 

1. Sterculia. 







rilloBa, UoxJk 

1 

Tr. 

20'-»3()' 


March 

Outer hills ... 

fulgens, yVall. 

2. Helicteres- 


Tr. 

30—40" 


March „. 

Bhabar, outer 
hills. 

Isora, If a//. 

... 

Sh. 

6'- 6' 

... 

January .. 

Bh&bar ... 

3- Fterospermum. 







aceri folium, Willd. 

1 

Tr. 

30' 


March .. 

Hardwiir ... 

lancea'folium, Roxb., 

2 

Tr. 

... 

... 


Bhabar 

XX.— TILlACEiE. 

1. Grewia. 







oppositifolia, Roxh , ... 

4 

Tr. 

40' 

Buff 

May 

BMmTdl below. 

asiatica, L. 

2 

... 

... 


... 


var. restita 

6 

Tr. 

0 

1 

Buff 

May 

Kota, B&gesar, 

laevigata, Vahl 

1 

Sh. 

16' 

... 

tat 

Outer bills .. 

2. Triumfetta. 







pilosa, Ruth. 

2,3 

S. BC. 

4'--6' 

... 

August ... 

Kota, Almora, 
Biigesar. 

rhomboidca, Jacq. 

3. Corchorus. 

1 

Sh. 


• ti 

August ... 

Hawalbagh ... 

olitorina, Z. 

1 

11. 

2' 

Y. 

August ... 

Hawalbagh ... 

acatangulai'is, Lam..,, 

2 

H. 

1'— 2' 

Y. 

August ... 

Hawalbagh .. 

XXI.— LINEiB. 

1. Linum. 







utitatisBiniam, L. ... 

2 

H. 

2' 

Bl. 

January ... 

Cultivated w* 

2- Reinwardtia. 







trigyna, Planek» 

... 

Sh. 


Y. 

January ... 

i 

Outer hillB 
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Plants — (con ti lined ) . 







436 


himXlayan districts 

Lut of Kumaon 



5 fl 










u 

s 



- P 

if 

g 

V 

tf 



Nam. 

§J= s 

•cgS 

c 

h 

u 

o 

■** . 

A 

'o 

.c 

o 

qp 

«H 

O 

t§ 

0 



f -A S 


M 

’3 

1 

u 

s 

1 



i 

W 

O 

H 


XXII.-MALPHIGIIl- 







ACl':.'E. 







!• Hiptage. 







Madahlotn, Garin , ... 


S. PC. 

10'— 15' 


March ... 

Outer hills .... 

2< Aspldopteris 
Wallichii, /iooA./ .. 

1 

S. 8C. 

JO'— 15' 


Au^Mist ... 

Gango’i 

Sp. 

2 

S. 8C. 

10' 


Murcii ... 

AliJiora 

XXIll.-riKllANIA- 






i 








1- Biebersteinia. 





I 


cmodi, JiUib. Spach. 


II. 

0" 9" 

Y. 

|Ju:y 

('liirchun, &c. 

1 

2- Geranium. 





1 


pratense, L. 

9, 10 

H. 

1' 

Tr. 

June, Sep- 

Kulhara,Laptcl, 

collinum, M. Bieb.''... 





tember. 

Sakh. 

1 

H. 

4"-8" 

Pk. 

July 

Malari, Ni'ti ... 

Wallichianuni, Siveet, 

G 

H. 

2' 

Pr. 

-July ... 

Naini Tdl, &c., 

Grevillcanuni, Wall,... 

G 

fl. 

;i' 

111. 

An^iiPt ... 

Kalam,Kulhara, 

nepalcuKC, iiiveei 

7 

H. 

9" 

Pk. 

March ... 

Almuia 

rotimdifolium, L, ... 

4 

H. 

3" 

Pk. 

Pt’bruary, 

Oauffes valley, 

Buber tianum, L. 

3 

II. 

i'-2' 

Pk. 

Sopteinber, 

Pandukesar ... 

lucidum, L 

2 

i 

2" 

Pk. 

March ... 

Naini Tal 

ocellatuM), Camb. 

8 

11. 

1' 

Cr. 

March ... 

(Inter hills ... 

3. Oxalis. 







corniciilata. L. 

1 

H. 

6" 

Y. 

All the 

Common 

Aoetosella, L. 

2 

11. 

4 " 

Wh. 

year. 

March ... 

Dwali 

4. Biophytum. 

eonaitivnra, DC, 


II. 

4 " 

... 

1 

Kota D6n •• 
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(continued). 


Con Utions of soil, &c. 

1 

t 

<3i 

.S 

E 

I 'i 
ti 

IJtmd- 

luija. 

Total. 

Kemarks. 

G 

’a 


Forest .. 

1—3,000 

u 




OlM'U 

4,000 

u. 




Do, 

4,1)00 

u. 




0]u:*n 

16,500 

... 

... 

T. 


Do. 

10,500—14,000 

i 

u. 


T, 

Do. 

10,500 


D. 



— i:i,ooo 




Do. 

7- la.ooo 

n. 

... 

i 

Do. 

11,'iOO 

K. 


... ! 

Do. 

4—6,000 

K. 

.«• 


I o. 

SfjiiOO 

K. 




Woiuis 

6,500 

Ji. 




Do. 

6,500 

u. 


•- 


Sh.ide 

1,5—1,000 

K. 


... 



4-7,000 

K. 




Forest 

7—9,000 

K. 

... 

... 


Shade 

1,600 

K. 

... 

... 
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HIMA'LAYAN DISTRICTS 

List of Kumaon 


Name, 

Herbarium nniuher 

(Striichey and Win- 
ter bottom). 

Habit of growth. 

Height of plant. | 

Colour of flower. 

it 

1 

•s 

1 

p 

1 

5. Impatiens. 







Balsamida, £. ... 

20 

H. 

1-2' 

ric. 

Atigiiat ... 

Jagesar 

Thouisoui, Hook. f. ... 

6,7, & 8, 

H. 

li"— lO" 

Pk. Y. 

August .. 

Mijam,(jothing, 
Maiam, Niti. 

sulcata, Wall. 

17 

11. 

8' 

Pr. 

August ... 

Kalam, ' Kala- 
uiuiuli. 

Bcal'rida, DC, ... 

9, 10 

II. 

2'— 3' 

Y. 

August ... 

Chi ring, Naini 
Tal. 

bicornuta, 

4 

H. 

1' 3' 

Li. 

August ... 

Kalimundi 

umphorata, Edyno, ... 

11, I.‘l, & 
15. 

H. 

l'-4' 

Li., Pk., 
Pr. 

August ... 

Moliargari,<iori 
Valley Naiiii 
'Pal, &c. ; 

Jagesar 

racctnosa, DC. 

1 

H. 

l'-2' 

y. 

AuguRt ... 

laxiflora, Edyew. ... 

2,8,& 19 

H. 

2' 

Y. 

August .. 

Naini Tal, J age-! 
sar, Biusar. 

glauca, //./. ^ r, ... 

14 

li. 

4' 


August .. 

Dwali ... 

xxiv.-ki;ta- 

CEJi. 

1- Bsenninghause- 
nia. 







albiflora, lieich. 

... 

11. 

2-3' 

Wh. 

June 

Naini Tal ... 

2. Zanthoxylum. 







alatum, Rox\b. 

2,3 

Sh. 

10' 

... 

March ... 

Karim, Jalat. 
Bhim Tal. 

acanthopodium, t)(\, 

4 

Sh. 

10' 

Y. Ct. 

March ... 

Almora, &c. ... 

oxyptiyllum, Edgew.,,. 

3. Toddalia. 


S. sc. 

10'— 20' 

I'k. 

May 

Kathi, DwAli, 
&c. 

aouleata, i'er«. 

1,2 

S. T. : 

20'— 25' 

G. Y. 

February, 

B&gesar, Bh4- 
bar. 

4. Skimmia. 







Laureola, Hook. f. ... 

... 

Sh. 

2'--3' 

Y. 

May ... 

Naini T&l, &c., 

5- Olycosmis. 







pentaphylla, Correa ... 


Sh. 

4' 

.M 

February, 

Kota 
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Plants — (contiiiuod) . 


439 


i 

t 

1 

ftlmd' 


■ 

S 

, l<^y 

a. 



1 





■8 

S 

.s 




Remarks. 

o 

*■13 

•2 1 

ts 




1 

(U ^ 

rt 

‘3 

K 

Q 

Tibet 


Open 

4—6,000 

R. 




Do. 

11,6— 


D. 

... 


Do. 

8,5— ]2‘,000 

... 

D. 

... 


Shad; woods ... 

6—7,500 

K. 


... 


Do. 

7,000 

R. 




Do. 

4,6- -9..500 

R. 


... 


Shade ... 

6,-9,000 

R. 




Shade 

6,-7,500 

R. 

... 

•* 


Shady woods... 

9,600 

R. 


••• 


Woods „. 

4-7,000 

R. 


... 

ss Ruta alh\flora in Herb. B. and W. 

Open 

4—7,000 

B. 

... 

••• 


Do. 


R. 

... 

9#« 


Forest 

7—8,600 

B, 

... 

e«0 


Woods 

1,6,-— 3,000 

B. 

... 



Vorert 

7,-9,600 

R. 

... 

—9 

mLimonia Laureola in Herb, S. and 
W. 

Do. 

3,000 

B. 

... 
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iiima'layan districts 

Lid of Kumaon 


Name. 

^ d 

pC-- 

if 

otf ^ 

£ i S 
.z "o 

ll-e 

Habit of growth. 

Height of plant. 

Colour of flowxr. 

Time of flowering. 

Locality. 

6. Murraya. 







exotica, f. 


Sh, 

i 10'— 16' 

Wh. 

March .., 

Outer hills „ 

Kceni^ii, f'preni?. .. 

- 

T. 

ao' 

... 

March ... 

Bh^bar 

7* Citrus. 







medica, L. 


Sh. 

10' 

Wh. 

May 

Bagtsar, outer 







hills. 

8- .S)g:le. 







MarmeloR, Correa ... 

... 

T. 

20' 

••• 

... 

IJhdbar 

XXV.-NIMAHU- 







BACE.K 







1- Picrasma. 







quuB8i> ideS) Utun. ... 

... 

r. 

20' 


... 

Bandkesar ... 

XXVI.— IIUIISKKA 







(.'livh. 







1- Oaruga. 







pinnata, Hoxb. 

... 

T. 

40' 

... 

February, 

Bhabar 

XXVII.— MKLIA- 







CiCAi. 







1- Melia* 







Azadirachta, L. 

... 

T. 

16-20' 

Li. 

March ... 

Almora, &c. ... 

2. Gedrela- 







Teenai Uoxb. 

1 

T. 

30' -60' 

Wh. 

March ... 

Kota Ddii, &c 

var, serrata ... 

2 

T. 

20' — 40' 

rk. 

June ... 

Bdndari-deyl , 







&c. 

XXVIII.-OLACI- 







NEAD. 







1- Olax. 







nana, Fl'al/, ... 

tat 

Sb. 

9"— 12" 

... « 

July ... : 

Damus ... 
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OF THE NOBTH-WESTERN PROVINCES. 

2Hanls-—{conimned). 


eS 

dd 

1 

Elevation in feet above 
the sea. 

Jffimd- 
lay a. 



■g 

1 

*-j3 

1 

& i 
^ : 

Dry. 

Tibet. 

Remarks. 

Open I.- 

2— .1,600 

R. 




ForcBt 

1—2,000 

li. 

... 

... 

"•Hergeru Ktt'iitfii in Herb. S. and 

W. 

Woods 

2—3,000 

B. 

... 

1 

... j 
1 


Forest 

1—2,000 

11. 

... 

1 

1 

... I 

1 

! 

Open 

6,6—8,000 

11, 

... 

... 


Forest 

l,0f'0 

B. 

i 

... 


Gardens 

1—6,000 

B. 

... 

... 


Forest 

1 - 3,600 

B. 




Do. 

6—7,600 

B. 




Open 

4,600 

R. 

... 

... 
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HIMALAYAN DISTRICTS 
lAst of Kumaon 


Name. 

Herbari uni number 

(8triicht.*y and Win- 
ter bottom). 

1 

Habit of growth. i 

Height of plant. 

Colour of flower. 

a 

'C 

H- 

o 

« 

Locality. 

XXIX.-1LICI- 







NE.T5. 

1- Ilex. 







dipyrena, Wall, 

3 

T. 

30'— 40' 

W. 

April 

Naini Tal, 
outer hills. 

odoratii, Ham ... 

2 

T. 

40' 

w. 

Mjvy 

Do. 

exedsu, Wall. 

1 

T. 

25" 

W. 

May 

Binsar 

XXX.-CELAS- 

TIUNEuE. 

1. Euonymus. 







tiiigens, WaU. 

6,7 

Tr. 

20'— 30' 


April, May, 

Naini TM, B!n- 
sar, Madhari 
i^lSR. 

fimbriatus, WaU 

4, 5 

T.orS. 

10'— 30' 

... 

May 

Dwdli, N 1 1 i 
Dngli &c 

cchinatiis, Wall. 

3 

S.fic. 

20' 


May 

D\vali,&c. ... 

peadiiluM, WoU. 

2 

T. 130^ 40' 

... 

March .. 

<iagar, &c. ... 

Hamiltonianus, VFaW 

2- Gelastras. 

1 

• 

Sh. 

12' 

30' 



Almora 

paniculata, WiUd, ... 

2 

Sh. 

16' 



BJn'm Ti\ ... 

3 Gymnosporia 







ruta, Wall 

1,4 

Sh. 

4'-12' 

W. G. 

M arch, 
May, 

Sarjii Valley, 
Bagesar. 

Eoyleana, Wall. 

3 

Sh. 

, 12' 

... 

Bhi'in 'lal ... 

4. Elseodendron- 







glaucum, Pert. 

... 

T. 

20'— 30' 

... 

May 

Outer hills, 
Bhim Tal. 

XXXI.- RHAMNEvE 

1. Ventilago. 






calycalata, Tulasoe ... 


S. sc. 

20'— 30' 


March ... 

Bhabar 

2. Zizyphns. 







(Enoplla, W/. 

2 

T. 




Rildkhes 

ruguBa, Zu/A. 

1 

T. 

16' 

1 

March ... 

1 

Kota Ddn 


OF THE NORTH-WESTEHN PROVINCES, 

/ ' hints — (contirme J ). 
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1 

Conditions of soil, &c. j 

1 

i 

1 

Elevation in feet above, 
the sea. 

m 

tiK 

.s 

"rt 

« 

nd- 

ytt. 

i 

Tibet. 

Remarks. 

Forest 

5—0,000 

It. 




1)0. 

.1-4, <100 

It. 




])u. 

4—7,000 

it. 




Forest ... 

5,5—10,000 

It. 


... 


Do. 

8—11,000 

It. 

... 

... 

1 


y 





Do 

7--8,000 

It. 

... 


1 

Do. 

0— 7,<i0<) 

It. 

... 

... 


I'peu ... 

5,000 

It, 

... j 

... 


Do. 

4—6,000 

R. 

! 

... 


Forest 

3,000 

R. 

1 

1 



Open 

4—6,000 

R. 

... 

... 


Forest 

2—4,600 

R. 

... 

... 


Forest 

1 

1—2,000 

R. 

... 

... 


Oo. 

1—2,000 

B. 


... 


1)0. 

2,000 

K. 

••• 

... 




HIMALAYAN DISTRICTS 

List of Kumaon 
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Name. 

Herbarinm number 
(Strachey and W in- 
terbottom). 

Habit of growth. 

1 

ft 

*o 

‘S 

Colour of flower. 

Time of flowering. 

Locality. 

3- Berchemia. 

floribunda, W’flW. 


8. BC. 

16' 



Almora 

4. Rhamnus. 

persicuB, Boiss, 
dahuricuB, To//. 

purpurcuB, Edgew. ... 

triqueter, Wall. 

procumbcns, Edgew. 

5- Hovenia. 

7 

1 

4,6 

3 

Sh. 

8h. 

T. 

T. 

Sh. 

3' 

16' 

20'— 30' 

16' 

4' 

g!‘y. 

June 

April 

M arch, 
April, 

August ... 

May 

Niti, Milam ... 

Naiui Tal, Ba- 
gesar. 

Naini Tal.Bin- 
sar, M^hdri 

OuterhillB, Al- 
mora. 

Naini Ta), Jag- 
thana. 

dulcis, Thunb. 


T. 

40' 

Y.Q. 

June 

Bdgesar 

6> Sageretia. 

oppoBitifolia, Brongn., 


Sb. 

10'— 12' 


August .. 

Almora ... 

7 Oouania. 







leptoBtachya, DC. ... 

2 

S. cc. 

20' 

... 

... 

Bhabar 

8 HelinuB. 







lanceolatuB, Brand. „ 

... 

S. BC. 

10'— 12' 


February, 

Kota Dun, &c., 

XXXII.— AMPKLI- 
DEiE. 







1. Vitis. 







palUda,^ and A. ... 
lanata, Roxb, 

parrifolia, Roxb 
himalayaua, Brand..,^ 

divaricata, Wall. ... 

capriolata, Don. 

2, 3,6 &G 

1 

9 

8 

8, BC. 
S. BC. 

8. BC. 
S. BC. 

S. BC. 

S. BC. 

6'— 20' 

10'— 16' 
20' 

10' 

20' 

••• 

May, June, 

April 

May 

June ... 

May 

Naini Tdl, Al- 
mora, G&gar, 
Ndmik,K&thi, 
Dewali-kh&l. 
Pyura, Almora, 
Mddhdri Pass, 
Dh&kri-binaik. 
Naini Tdl, out- 
er hills. 

Naini T&l, Ea- 
thi. 

Kota Dun, See., 

lanccolaria, Roxb, ... 

• •• 

S sc. 

20'— 30' 

... 

|March 
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Conditions of soil, &c. | 

Elevation in feet above 
the sea. 

Hima- 

laya. 

Tibet. 

Beniarks. 

a 

1 

a 

Open 

4,600 

B. 

ss. 

... 


Do. 



I). 



ForeBt 


B. 

•ss 


=a Cennoilius No. 2 in Herb. 8. & 






W. 

Do. 


B. 

... 

... 


Open 

6,600 

B. 



= Ceimothua No. 1 in Herb. 8. Sc 






W. 

Do. 

6 7,000 

H. 

... 

... 


Forest 

3—6,000 

1 

R. 

... 

... 


Open 

2—6,000 

B. 

... 

... 


Forest 

1-2,000 

B. 


... 

1 

Open 

2—3,000 

B. 

... 

... 

■ Gouania No. 1 in Herb. 8. Sc W. 






= Cissus No. I in Herb. 8. Sc W. 

Woods or open, 

4,6—7,000 

ii! 

tM 

... 


Open 

4—6,000 

B. 




Forest 

7—8,000 

R. 



aiAmpelopsit No. 1 in Herb. S. & 






W. 

Open 

3—7,000 

B. 


... 


Forest 

6—7,600 

B. 



s=AmpeIopsis No. 2 in Herb, S. Sc 






w. „ 

I>o. 

3,000 

B. 

1 

•*« 

X. Cissus No. 2 in Herb. S. & W. 
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HIMALAYAN DISTUICTS 

List of Kuinaon 


Name. 

u d 

~=t 

i: 

Habit of growth 

Height of plant. 

Colour of flower. 

Time of flowering. 


2- Leea. 

aspera, Wall. ... 


Sh. 



June 

Almora, &c. ... 

xxxrii.— SAriN- 
DACbLK. 

1. Gardiospermum 







Halicucubu ^ L. 

... 

H. sc. 

10' 

... 


Jiagesar ... 

2 iEsculus. 







indicflf, Coletr 

... 

T. 

40'— 8J' 

rk. Y. 

May 

Dwdli, &c. .. 

3. Schleichera. 







trijiiga, Willtl. 

... 

T. 

.30' 

... 

... 

Bhabar 

4- Sapindus. 







MukoroBRi, (lartn. .. 


T. 

30' 

... 

... 

Bagesar 

6. Acer. 







oblongum, VVnU. 

1 

T. 

30' 

Gr. 

April 

Nnini Tal. &c... 

laevigatiim, Wall. .. 

2 

T. 

40' 

« r. 

April 

Gi'igar, &c. ... 

oa'Biiini, W..ll. 

4 

T. 

60' 

Gr. 

March ... 

DwAli 

villoBum, Wall. 

5 

T. 

60' 

Gr. 

March ... 

Madhari Pubb; 

caudatum, Wall. 

6 

T. 

30' 

Gr. 

Marc'j ... 

&c. 

Ditto 

pictum, Thunti 

3 

T. 

30' 

Gr. 

A.a ch ... 

Naiui Tal 

6. Staphylea. 







Emodi, WaU. 

... 

Sh. T. 

20' 

Wh. 

May 

Gdgar, Biiisar, 

XXXIV.-SABIA- 







CEAG. 

1. Sabia. 







campanulata, Wall. .. 

1 

S. BC. 

10'— 15' 

Pr. 

March ... 

Gagar, Namik, 

purpurea, H.f. and /\, 

3 

Sh. 

10' 

... 

May 

Sarju valley, 

paniculata, Edgew, ... 

2 

S. BC. 

30'— 40' 

... 

March ...|< 

BagcBar. 

Outer hills 
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or THE NORTH-WESTERN PROVINCES. 
— (continue J\ 


Conditions of soil, &c. 

Elevation in feet above 
the sea. 

Himd- 

hya. 

Tibet. 

*«. 

Reiiiurks. 

Rainy. 

•jfaa 

Open 

4 — 6,000 

U. 

... 

... 


Forest 

3,000 

H. 


... 


Do. 

6 — 9,000 

R. 



= Vuvia imf>ca .aii'l I'higelhardiia 






JCo. 2 in JJerb, W . 

Do. 

1,600 

li. 


... 


Do. 

3,000 

li. 

... 

... 


Do. 

4 - 7,000 

U. 




Do. 

6 — 7,000 

K. 


... 


Do. 

8,600 

K. 


... 


i>o. 

7 — 6,900 

li. 




Do. 

7 , 6 - 11,000 

R. 




Do, 

6 - 8,500 

R. 

... 

... 


Do. 

7 — 8,000 

R. 

... 

... 


Do. 

6 — 8,000 

R. 




Do. 

3,000 

R. 


... 


Do. 

1 ~- 2,000 

R. 

... 

1 
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HIM^LATAN DISTRICTS 
List of Knmaon 


Kame. 

Herbarium number 

(Strachey and Win- 
tcrbottom). 

Habit of growth. 

Height of plaut. 

Colour of flower. 

Time of flowering. 

1 

Locality. 

2- Meliosma 

dillenitefolia Wali. .. 

2 

T 

40' 

Wh. 

June 

Naniik, 8tc. , 

pungcns, Wall. 

1 

T. 

40' 

Wh. 

May 

Kapkot, Binnar 

XXXV.— ANACAR 
DIACEAi:. 

1- Rhus. 

CotinuB, L. 
parviflora, Uoxh 

2 

Sh. 

10' 

Pk. 

April .. 

Gagar, Almora 

] 

T. 

2(»' 

... 


Alniora, &c. 

aemialata, Murray ,«* 

4 

T. 

1.5' 

... 

June ... 

Alniora, &c. .. 

euccedanca, L. 

3 

T. 

20' 


March ... 

Bagesar 

2- Pistacia. 

intcgcrrima, SuwarU 


T. 

30'— 40' 


May 

'rhaknio, Kob 

3- Mangifera. 
indica, L. 


Tr. 

40' 

y. 

April 

River. 

Bhnhar, plaiuH 

4. Buclianania. 

latifoUa, Roxh. 


Tr. 

30' 

Wh. 

March ... 

Aiuioru, &c. 

Outer hillB .. 

5. Odina. 

Wodier, Roxb. 


Tr. 

30' 

Wh. 

March ... 

Bhabar 

6. Semecarpas. 

Auacardiuni, L.f. ... 


Tr. 

i 


January ... 

Outer hiilB .. 

7- Spondias. 

mangifera^ H {//(/. ... 


Tr. 




Bhubar 

XXXVI.— COBIA- 
BIEAD. 

1. Coriaria. 

nepaleiuiB, Wall. ... 


Sh. 

10'— 12' 


February, 

Common 


OF THE NORTH-WESTERN PROVINCES. 


4-19 


(continued). 


M 

1 

Elevation in feet above 
the sea. 

Hinid- 

taya. 



■s 

1 

1 

& 

s 

i 

j Tibet. 

Remarks, 

Do. 

7,6—9,000 

H. 




Do. 

3,6-7,500 

K. 




Do. 

6—6,000 

R. 




Do. 

3—6,000 

R. 

... 

... 


Do. 

4—6,500 

U. 

... 



Do 

3— .3,600 

R. 

... 



Do. 

2—6,000 

R. 



<= /f/ius ifiteoern’ma in Herb. S.and 
W. 

Cultirated ... 

1—2,600 

K. 




Forest 

1—2,000 

R. 

... 

... 


Do. 

1,000 

R. 

... 

... 


Do. 

1—2,000 

B. 

... 

... 


Do. 

1—2,000 

R. 

... 

... 


... 

2—7,000 


... 

- 



57 
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HIMALAYAN DISTRICTS 

List of Kumaon 


Name. 

Herbarium' number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

h* 

Oi 

1 

o 

0) 

Locality. 

XXXVII.-MOKIN- 







QIEJK. 







1. Moringa. 







pterygoeperma, Gartn. 

... 

T. 

40' 

Pk. 

March ... 

Bhabar 

XXXVIII.-LEGU- 

MINOS7E. 

j Piptantlius. 







nepalenflis, D. /Jon. ... 

... 

Sh. 

10' 

Y. 

May 

Kathi PaBB ... 

2. ThermopsiB. 







barbata. Royh. 

1 

II. 

2' 

Y. ?, 

July 

Milam, Ralam, 

inflata, Ca7n6. 

2 

n. 

6"~ 9" 

Y. 

July 

Raj-hoti 

3- Argyrolobium- 







flaccidura, Jaub, ^ 

1 

Sh. 

1' 

R. 

Tilly 

Naini TM ... 

Spach. 






roseum, Jaub. §’ Spacft. 

2 

Sh. 

1' 

R. 

July ... 

Kal a pathara, 
&c. 

4- Grotalaria. 





1 


proatrata, Roxb. 

9 

K. 

6" 

Y. ? 

July 

Almora 

^huraifp.aa, Grah. 

11 

11. 

6" 

Y. 

... 

*alata, Ham. 

3 

11. 

V 

Y. 

July"' ... 

Almora 

niyporiTiBiB, Roth. ... 

4 

11, 

2' 

Y. ? 

August ... 

Hawalbagh ... 

albida, Heyne 

7 i 

11. 

r 

Y. 

April 

Almora, &c. 

calyciua. Schratik ... 

6 

11. 

6"— 9" 

Bl. ? 

August ... 

Almora 

BCBBiliflora, A 

2 

K. 

U'-2' 

Rl. 

July 

Almora 

sericea, tittt. 

6 

H. 

3' 4' 

Y. 

February, 

Naini Tal, Ba- 

tetragona, Roxb. 

I 

H. 

6' 

Y. 

September, 

gesar. 

Sarju valley ... 

medicaginea, Lam. ... 

... 



... 

yar. neglecta 

8 

ii'. 

si'' 

Y. 

March ... 

KotaDdn 

incanai A. 

10 

II. 

2' 

Y. 

July 

Almora 

5- Paroohetns- 

1 






communis, Ham. 


H. cr. 

6" 

Bl. 

May 

Chaur, Rdlam, 
&c. 
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Plants — (co ntinued) . 
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hima'latan districts 

List of Kumaon 


Name. 

“1. 

ilf 

.2 « +a 

its 

ttf" 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 


Trigonella. 







Foonnm-t^Tiecum, L. 

1 

H. 

... 


... 

Almora 

gracilis, BenOi. 

.3 

H. 

3' 

Y. 

July 

Naini Ti\ ... 

pubescens, Edgew, 

6 

H. 

n' 

Y. 

June 

Naini Tal 

emodi, Henth, 

1 

II. 

2' 

Y. 

July 

Saha 

cornieulata, L. 

2 

H. 

6"— 9" 

Y. 

Juue 

Ramri, Niti ... 

Melilotus. 







parviflora, Desf, 

1 

H. 

U' 

Y. 

March .. 

Almora, &c. ... 

alba, Lam. 

2 

H. 

3' 

Wh. 

February, 

Ilaldwani 

Mcdicago. 







lupulina, L. 

1 

H. cr. 

3" 

Y. 

March ... 

Outer hills ... 

dc^iculara, Willd. ... 

Lotui, 

2 

H. 

9* 

j 

Y. 

March .. 

Bhdbar 

comiculativ, L» 

... 

H. 

6" 

Y. 

All the 
year. 

Almora &c. ... 

Indigofera. 







trifoliata, L, 

2 

H. 

9" 

Dr. 

August ... 

Almora, Sarju 
valley. 

hirsnta, L. 

1 

H. 

12" 

Pr, 

July 

Almora 

Gcrardiana, Wall. ... 



... 

... 



var. heterantha ... 

3 

sii. 

3'— 6' 

Pr. 

January ... 

Almora, Binsar, 

, atropurpurea, Uam.... 

4 

Sh. 

8" 

Pr. 

.June 

Gangoli, &c. ... 

hcbepetala, Denth. ... 

1 ^ 

Sh. 

8' 

Pr. 

June 

Kathi 

pulchella, Roxb. 

5 

Sh. 

8'-10' 

Pk. 

February, 

Outer hills, Bfi- 
gesar, 

Doiua, Ham 

6 

Sh. 

2'— 8' 

Pk. 

June 

Binsar, &c. ... 

tfilletia. 







auriculata, Mer ... 

... 

T.sc. 

30'— 40' 

... 

... 

Bhabar 

Tephrosia. 







Candida, DC, ^ 

1 

Sh. 

8'— 10' 

... 

January ... 

Kota Dfin 

purpurea, l$r8. 

2 

Sh. 

1'— 2' 

Pk. ] 

Bdarch ... 

Do. 

Sesbanea. 







aculeate, Pert. 

... 

II. 

2' 

Y. . 

August ".. 1 

B&walb^h ... 






OF THE NORTH-WESTERN PROVINCES. 

P/a/i<5— (continued) . 
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Conditions of soil, &c. 

Elevation in feet above 
the sea. 

Himd- 

laya. 

Tibet. 1 

Rom arks. 

S 

» 

b 

P 

Cultivated ... 

6,000 

R. 




Open 

7,000 

R. 

••• 

... 


1)0. 

7,000 

R. 




Woods 

9,000 

R. 

... 



Open 

9—11,600 

K. 

D. 

... 


Do. M. 

1— .6,600 

R. 




Du. ... 

1,600 

R. 

... 

... 


Do. M. 

4,000 

R. 




Do. 

1,000 

R. 

... 

... 


Do. 

4,700 

R. 

... 

... 

• 

Do. 

4,000 

R. 


... 


l)o. 

4—6,000 

R. 

... 



ftf 

... 


... 

... 


Do. 

4—7,000 

R. 

... 



Do. 

4—6,000 

R. 

... 

••• 


Do. 

7,000 

R. 

... 



Do. 

2—6,600 

R. 

•V 

... 


Woods 

6—8,600 

R. 

... 

... 


Forest 

1—3,600 

R. 

... 

... 


Open 

2,000 

R. 




Do. 

lit 

2,000 

R. 

... 



Fields 

" 4,000 

R. 

... 

... 
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HIMALAYAN DISTRICTS 
LiH of Kumoou 


Garag;ana. 

pygmaea, UC. 
tJerardiana, UnifU ... 
polyacantha, Ruylt ... 
craBBicuiiliB, Benth. ... 

Astragalus. 

trichocarpus, Gruh . ... 
hoBackioides, Benth 

strictiiB, Grah. 
niclanoBtachyB, Ben h„ 
inconfipicaiifl, Baker, 
hiir ilayanuB, Klatzsch,, 
Icucociijphalus, Grah. 

chloTostachya, Lindl, 

emodi^S^eMd.^ • 
graveolenB, ... 

Web ianus, TrVaA. . 
pa'yacanthuB, Rotile 
multiceps, IVa//. 

Oxytropis. 

lapponica, Gaud 
Siracheyana, Binth. . 
tatarica, Jacquem. 

microphylla, DC. ... 

Lezpedeza. 

lericea, Miq, 

Gerardiana, Grah. ... 
eridcarpa, DC. 

* Hedysarnm. 

Kumaonensei Benth.,,. 

Straolieya- 

tlbetica, Benth. 


^ ® J‘iiy Dliaiili river ... 

4 ... y 

3 Sh. 3"— 4" Or. July ... Pindari, Milam, 


h‘ ... NainiTal 

H. 1 Y. Or. March .. Naini Tal 

H. 4'~6" Bl. September, Shelong 

e;; .. July ... Kajholi 

Bl. August . Rilam valley., 

i • 6" ... August ... Milam * 

“• 2" Bl. July ... Milam, Niti , 


2 Y. July ... Tola (Gori B.), 

,, , Dwali. 

If- July ... Gori river 

JJ* March ... Outer hills ,. 

Ml. G —8" Y. July .. Gug(5 plains ... 

U' Y. August .. Dliauli river . 

Sh. 3'— 4" Y. \ugu8t ...jMilam 


7 H. 4" 6" rr. July ... Rajhoti 

6 H. 2" Bl August ...|Guge plains 

3,4 II. 2"— 4" Pr July - A u-Ka.ihoti, Gugo 

„ gust. I plains. 

2 H. 3" July .. Guge plains 


4 Sh. 4'— 8' Pk. February, Kamganga ri- 

2 Sh. IJ' I Pk. August Alrnora, &c. .. 

3 Sh. 4'— 6' I Pk. February, GAgar,KAlimat, 


9" ... August .. Gori river 


11. r-.2" 


July ...Tisum 


OF THR NORTH-WESTERN. PROVINCES. 

Flants — (continued). 
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o 

'o 

n 

O 

’■5 

O 

Elevation in feet above 
the sea. 

Hi 

hi 

1 

i «■ i 1 

Tibet. 

-- y - 

Beniarks. 

Open 

] 4—1 7,000 


D. 

T. 


Do. 

9—12,000 


D. 




? 


D?. 



Do. 

12—16,000 

it. 

D. 

T. 


Do. 

7,000 

u. 




Do. 

C -7,000 

u 



Poflol/rtun hoMckioiden in Herb. 
S. and W. 

Do. 

la— I6,r)00 


D. 

T. 


Do. 

1.6,000 


... 

T. 


J)o. 

9,000 

ii. 


... 


Do. 

laj.wo 


b. 



1)0. 

11—15,000 


D. 

T. 

- Gulden aiemhia unijlora in Herb. 
S. and W, 

Do. 

8—11,600 

R. 

D. 

... 


Do. 

10,000 

R. 



'■ 

Do. 

2,000 

u. 




Do. 

16,000 


... 

T. 


Do. 

7,000 

ii. 


... 


Do. 

11, .600 


b. 

... 


Do. 

16,000 





Do. 

16,600 



T. 

■*; 

Do. 

16,600 



T. 


Do. 

16,500 


... 

T. 


Do. 

4,600 

'^4 

R. 


... 


Do. 

6—6,600 

B, 


... 


Do. 

6,000 

B. 


... 


Rocke 

9,000 

B. 

... 

... 


Open 

16,000 

... 

... 

T. 



hima'layan districts 


List of Kumaon 


• 

1.2 

1 





Name. 

erbarium num 
(Strachey and W 
ter bottom). 

abit of growth. 

1 

ft 

•H 

0 

Ja 

.£P 

oi 

► 

& 

0 

a 

0 

1 

C 

0 

s 

& 



K 

& 

5 

H 

1 

Zornia. 







diphylla, Pers. 

If 2 

H. 

4"- 6" 

... 

Ji4c 

Alfflorg 

Smithia. 







ciliata, Roi^le 

... 

IT. 

C*' 

Y. 

July 

Almora 

JEschynomene. 







indica, L 

... 

ir. 

4' 

Y. 

July 

Almora 

Uraria. 







picta, Detv. 
lagopus, VC. 

1 

H. 

H. 

l'-6' 

l'-3' 

y. 

y. 

July 

August ... 

Bagesar 

Almora, Paton, 

Alysicarpns. 







vaginalis, DC. 
bupleurifdliuii, DC., 
rugoBus, DC 

1 

3 

H. 

♦11. 

H. 

9" 12" 
1' 

9" 


July 

July 

July 

Almora 

Bawalbagh ... 
Do. 

Ougeinia. 







dalbergioides, Btnth., 


T. 

30' 

rk. 

October ... 

Outer hills ... 

Desmodium. 







laburnifolium, JDC\, 

... 

Sh. 

3' 

... 

August ... 

Bagesar valley, 

triquetrum, VC, ... 


Sli. 

2' 


August ... ] 

Baiznath 

Iaxifloram,,/)0. 
podocarpu!!), DC. ... 

6 

8 

Sh. 

Sh. 

4' 

3' 

Pk. , 
Pk. , 

August ... i 
August ... ] 

Sarju river ... 
(laini Tal be- 

floribundu )i, D. Don , 
oxyphyllum, VC. ... 

2 

9 

Sh. 

Sh. 

2'— 3' 
8'-6' 

Pk.W. , 
iU. , 

July ... 1 

July ... ] 

low. 

^ainiTal ... 
Slaini Tal be- 

tilinfolinm, G. Don., 
gangeticum, DC. ... 

6 

‘ 1 

Sh. 

Sh. 

C'-IO' 
3'— 4' 

Pk. . 
... 1 

August ... ( 
Idarch ... ] 

low. 

Mi river ... 
(AUdhfingi, 

•equax, Wall. 

7 

Sh. 

3' 

Pk. . 

August ... ] 

Bh4bar. 

!7aini T61 be- 

concinnum, DC. ... 
poljcarpum, DC. ... 

10 

Sh. 

2' 

Li. i 

August ...1 

low. 

Sinsar 

var. trichocaulon ... 

i ’4 

S. cr. 

1' 

Pr. j 

kugust ...i 

1 

klniora, Nainl 






Tal. 
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OF THE NORTH-WESTERN PROVINCES. 

P/an^5— (continued) . 


Conditioiw of soil, &c. 

• I 

Elevation in feet above 
the sea. 

Himd‘ 

l,nja. 

Tibet. 

Remarks. 

Rainy. 

5 

Open 

... 

j 

! 

' 4,000 

R. 

... 



Wet 

... 

4,000 

K. 

... 



Do. 

... 

4,000 

R. 




Open 


0.000 

R. 




Do. 

... 

4-6,f)00 

R. 




Do. 


4,000 

H. 




Jo. 

u. 

4,000 

R. 




Do. 

.. 

4,000 

R. 




Do. 

•• 

1—4,000 

R. 




Woods 


3,000 

R. 



saCatenaria lahurnjfolia in Herb, 






S. and W. 

Open 

... 

4,600 

R. 



as Ptcroloma triquetrum in Herb. S 







and W. 

Forest 


3 6,000 

R. 

... 



Woods 

M. 

6,500 

; li. 

... 



Forest 


4—7,000 

R. 




Wooda 

... 

6—8,000 

K. 

... 



Forest 

'Ai; 

' 5-6,000 

R- 




Do. 

... 

1—2,500 

R. 




Do. 

... 

4,000 

R. 

... 

... 


Woods 

... 

4-6,000 

R. 


... 


Open 

... 

4—7,000 

ii! 

... 

••• 
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•HlMi^LATAN DISTRICTS 

JList of Kumaoii 



trifloTum, DC. 
heterophyllum, DC.^ 
paryifoliuni, DC. 

gyrauB, DC. ••• 

Abrus. 

precatoriuB, L. 
pulchclluB, W'a//. ... 


13 H. 1' 

13 J H. 1' 

4 S. cr, r 


1 S.BC. t4'-8' 

2 S. BC. 8'-10' 


Fk, August ... Almora 
Fk. ... Do. 

Fk. August ... Almora, Naini 
Tal. 

Fr. August ... Almora 


February, 'Bhiibar ■ 
February, Kota dun, &c., 


arietinum, L. 
Boongaricum, Steph.,.. 


H. 1' 
H. l'-2' 


Bl. March „. BhiSbar 

Bl. July ... Milam, L'aptel, 


tetraspcrma, Mmch.f 
hirsnta, Koch. .. 

tenera, Urah. ... 

rigidula, Royle 
satira, L 

rar. angustifolia ... 

Lathyrus. 

Aphaca, L. ... 

BativuB, L. t- 

BphasricuR, Rett. 
luteuB, Raker ... 


11. cr. l'~2' 
iJl.cr. Bl. March ... Do. 

H. 1' Fr. April ... Ramgar, Naini 

Tal. 

IT. 10'—16' Fk. W. August ... .lalat, &c. ... 

H. 1' Fr. July .. Naini Tal ... 

II. 6" Fk. March ... Almora 


Bl. March 


1 H. 1' Y. March Almora 

3 H. 2' R. Fr. [March ... Sirmora 

2 H.^ 0"— 9" R. March .. Almora 

H 4' Y. May MidhftriFaBB.. 


satiyam, L. 

Shuteria. 

yestits W, ^ A. 
yar. inyolucrata, 
„ densiflora 


2 S cr. 

1 S cr. 


Wh. March ...Common 


Naini T4l,&c.. 
... February, Outer hilU . 


Dnmasia. 


yillosa, DC. 


... S cr. 4 ' Fr. August Almora, &c. 



OF THE NORTH-WESTERN PROVWCm 

(continued). 



Open 

1)0. 

Forest 

4,000 

4,000 

6—7,000 

Upon ••• 

4—0,000 

Forest 

Do. 

1*-2,000 
.*)— 4,000 

Cultivated ... 
Open .«• 

1—2,000 

11,600—14,600 

Fields ... 

I )0. i.f 

Woods 

1,6—6,600 

1,5—6,600 

8—7,000 

Open & Woods 
Woods 

Fields ... 

6—7,000 

7,000 

1,6—6,600 


4,000 

8—9,000 


Cultivated ... 1—6,000 K. 


Himd* 

laya. 

& 

’3 

*iCi(I 

U. 


U. 


u. 

... 

B. 


R. 


K. 

... 

B. 


... 

D. 

R. 


H. 

... 

B. 

... 

R. 


B. 

... 

K. 

... 

R. 


K. 

... 

B. 

*•• 

R. 

» 

B. 

... 

R. 

... 

B. 

... 

B. 

... 


.. Not found in Herb. 

... j 


ssErvum No. 2 in Herb. S, & 
aEn'uin No» 1 in ilerb. S. & 


= Orobus luiws in Herb. B. & W. 
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hima'layan districts 

Lht of Kumcion 



|.S 











bi) 




+» 

is 

1 

cu 

o 

5 

si 

is 

.g 


Name. 

ell 

.5 o s 

SE.2 

s 

be 

•H 

0 

0 

(C 

o 

s. 

1 

*8 

1 



‘2 

ta 

o 

a> 

g 

1 



a 

a 

6 

H 

1 

Glycine. 







Soja, Sieh. and Zucc,^ 

••t 

11. 

... 

... 

August ... 

Almora, &ic. ... 

Mucnna. 







atropurpure?, DC. .. 

2 

S. 8C. 

20 '—30' 

Pr. 

A^gUBt .„ 

Kola Dfin, &c., 

prurieiiB, DC 

1 

S. BC- 

10^—16' 

Pr. 

August ... 

Kutu Dun, &c., 

2rytlirina. 







Btricta, Roxh, ... 

3 

Tr. 




Outer hills ... 

Bubi-roaa, Roxh. 

2 

Tr. 

30' 

Sc. 

June 

Outer hills ... 

arborcBCcnB, Roxh, „ 

1 

8h. 

8' 

Sc. 

August .., 

Almora, Jalat, 

Galactia. 







tcnuiilora, W.andA.f 

... 

S. sc. 

... 

... 

Augubt ... 

Gangoli 

Spatholobus. 







Roxburghii, B^nth. ... 

fee 

H. BC. 

60' 

... 


Bliabar ... 

Butca. 







frondoBa, Roxb. ... 

1 

Tv. 

26' 

Sc. 

March ... 

Do. 

Fueraria. 







tuberosa. DC. 
Strachcyi, Baker .. 


S. sc. 
11. BC. 

10'— 20' 
6*- 6' 

Bl. 

ii. 

March ... 
August „. 

Outer hills ••• 
Kalimuudi ... 

Fhaseolus. 







ealcaratuB, Roxb, .. 

... 

H. BC. 

... 

Y. 

August ... 

Almora 

, Vigna. 







Tezillata, Renfh. 

... 

11. BC. 

2' 

Pk. 

August ... 

Jagesar 

Bolichos. 







Lablab, Z.. 

... 

II. 

... 

... 


Almora 

bifloTUB. L 

1 

M.bc. 

I'-IJ' 


August ... 

Almora .•* 

falcatus, Klein. 

2 

H. 8C. 

6' 

Pk. 

August ... 

Gangoli, Naini 

1 

■ 1 

1 

I 



Tal. 






OF THE NORTH-WESTERN PROVINCES, 

(continued). 
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d 

1 

■s 

i 

s 

Elevation in feet above 
the sea. 

1 Himd' 

1 laya. 

Tibet. 

Remarks. 

Rainy. 

1 

Cultivated ... 

1—6,500 

R. 


... 


Open 

(i.OOO 

R. 



Not found in Herb. S. k W. 

Do. 

2,6-4,000 

U. 

... 


Not found in Herb. S. & W. 

Forest 

1—5,000 

R. 



Not found in Herb. S. & W. 

Do. 

2,500 

R. 




Open 

4 - 0,200 

R. 1 

... 



Do. 

4,000 

R. 

1 ... 

1 

... 


Forest ... 

1,000 

R. 

! 


= Hiiien pnrnjliird in list. Not 



i 


found in Herb. S. & W. 

Do. 

1,000 

R. 

1 ... 

... 

Not found in Herb. S. & W. 

Woods 

2—4,000 

R. 




Woods 

6—7.600 

R. 


... 

= Neustanihus sp. in Herb. S. & W. 

Open 

4—6,000 

R. 




Do. 

6-7,000 

R. 

... 

... 


CultWated ... 

1—6,000 

R. 



•^Lafiob vulgaris in list, Not 






found in Herb. 8. and W. 

Do. 

1-6,000 

R. 


... 


Open 

6—7,600 

R. 


... 
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HUrXLAYAN DISTKIOTS 

List of Kumaon 


Name. 

Hcrbarinm number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

Atylosia. 

1 






molliBi BeniK 

2 

1 

S. BC. 

16'~20' 

Y. 

March ... 

Sarjii valley. 
Bhabar. 

grandiflora, Benth. ... 

1 

S. fic. 

6'-12' 

Y. 

September, 

Bagcaar 

BCarahseoides, Benth., 

3 

11. 

1' 

Y. 

August ... 

Almora 

Cajanus. 



] 




indicug, Spreng. 

Eriosema. 


H. 

2' 

Y. 

October ... 

Ganai 

chmense, Vogfil 

... 

ir. 

1' 

Y. 

August ... 

Almora 

Bhynchosia. 







pseudo-cajan, Camh . 

1 

i 

Sh. 

8' 

Y. 

August ... 

Kobi and Sarjr 
valleya. 

him^lcnaia, Bcnth. ... 
wricia, Sponoyhe ... 

3 

li. BC. 

10' 

Y. Pr. 

AugUBt . . . 

(fdgar, &c. .. 

2 

11. cr. 

6' 

Tr. 

August .. 

Kiliniimdi ri 
ver. 

▼CBtia, Benth. 

4 

11. BC. 

3' -4' 

U. 

August ... 

^^aini Tal, Bin 
Bar, &c. 

Flemingia- 





i 


Btrobilifora, B. Br. ... 

4 

Sh. 

1' 

Pk. 

AnguBt . . 

Almora, Binsar 

paniculara. Wall. ... 

3 

S^. 

r 


August . . 

Outer hills .. 

congeata, lioxh. 

5 

Sh. 

2'— 3' 

P'k. 

August .. 

Bhabar 

var. Bcmialata 

1, 2 

Sh. 

1'. 3' 


July 

Bagesar, Almo 
ra, &c. 

Dalbergia- 





j 


SiBBOO, Roxb. 

1 

'I'r. 

26' 

Pk. 

February, 

Bhabar 

... 

2 

S. sc. 

16' 

Li. 

March .. 

1)0. 

TolubiliB, Roxb. 

3 

Tr. 

20'- 30' 

Pk. 

May 

Kosi valley, .. 

Sophora* 


i 

i 





molliB, Grab. 

... 

Sh. 

C'-8' 

Y. 

February, 

Common 

CflBsalpinia- 







Bondncella, Fleming, 

... 

S. BC. 

10'-16' 

Y. 

March ... 

Kota, &c. 

Beplii^, Boxb. 

... 

S. BC. 

10'-16' 

y. 

March ... 

Do. •• 



'Ul! iha 


IkV/ I 


ftOO 


FlanU — (continued) . 



Woods 

Do. 

Open 


Cultivated 


Open 


D>. 

Do. 

Do. 

Do. 


Do. 

Forest ... 
Do. 

Woods & open, 


Forest 

Do. 

Do. 


Open 


Do. 

Do. 


1—4,000 K. 

.3,000 R. 

4—5,000 U. 


3,000 R. 


6—6,000 R. 


3—4,000 R. 

6 . 7,000 R. 

2—6,600 R. 

6—7,500 R. 


3, 6—8,000 R. 

2,600 R. 

1—2,000 R. 

3-6,000 R. 


1—2,000 R. 

1—2,000 R. 

3-4,000 R. 


3,6—6,000 I R, 


2—3,000 R. 

2-6,000 R. 


Remarks. 


Not found in Herb S.& W. 


I Not found in Herb. S & W. 


Not found in Herb. S., ^ W« . 

es Edwardsia mollis in Herb. S. & 
W. 

B Guilandina Bonducella in Herb. 
S. & W. 

J'K 
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HIMA'LAYAN DISTRICTS 

List of Kumam 



V t3 








1 

o 

4a 


8 

1 

"S 

d 


‘ 

Name. 

d'S 

a.- 

s|i 

ill 

i 

■ft 

1 

o 

<c 

o 

& 


•£02 S 

"jo 

bp 

0 

B 

3 



el 

» 

V 

n 

S 

H 


Cassia- 







Fistula, L. 

1 

Tr, 

2B' 

Y. 

April 

Outer hills .. 

occidental is, L. 

2 

H. 

2'— V 

Y. 

March ... 

Bdgesar, See. ••• 

Sopliera, L. 


H. 

3' -4' 

Y. 

March ... 

Outer hills . 

Tora, L. 

4 

H. 

3' 

Y. 

All the 

Bagesar, &c. ... 





year. 


Absns, L. 

DiiniOBoides, A, •• 

6 

H. 

1' 


August ... 

August ... 

Almora, &c ... 

Oo. ... 

▼ar, Wallichiana ... 

7 

ii. 

V-IJ' 

Y. 

Saraca- 







indica, L. ••• 

... 

Tr. 

25' 

R. Or. 

March ... 

Kota Dun 

Tamarindus. 







indica, L. 

set 

Tr. 

60'- 80' 

... 

••• 

Bhabar .. 

Bauhinia- 







maiabarica, Uoxh, ... 

••t 

Tr. 

25' 

... 

... 

Bhabar „• 

rctnga, Ham. 


Tr. 

20' 40' 

Pk. 

September, 

KoBi valley .. 

Vahlii, W. ^ A. 


S. BC. 

20' - 40' 

Pk. 


Bhabar, outer 





1 January ... 

hills 

rariegata, L, ... 

... 

Tr. 

26'— .30' 

Pk. W. 

March ... 

Outer hills ... 

Mimota- 







pndicn, L. 

1 

^h. 

2' 

Pk. 

April 

Kota Dun 

riibricaulU, Lam. ... 

2 

Sh. 

6'-l0' 

R. 

Jime ... Bamgarh Tal> 






ley, &c. 

Acacia- 







Fameaiana, M't/W. ... 

2 

Sh. 

10' 

Y. 

June 

Almora ... 

ebumea, WUIA. .. 

S 

Tr. 

16' 

Wh. 

January ... 

Bhdbar 

Catechu, WiUd. 

1 

Tr. 

20'— 30' 

... 

January ... 

Bhdbar ... 

Intaia, Willd. 

4,6 

Tr. or 

20'-30' 

Y. 

July 

Bhdbar, Bdge- 


S. sc. 




sar. 

Albizzia- 



t 




Lebbek, Benth. 

3,4 

Tr. 

20'— 30' 

Y. 

May 

Bdgesar, Bhd- 






bar. 

JulibrisBini Durazz.,*, 

**• 


... 

.. 


... 

var. mollis. 

2 

Tr. 

26' 

W. 

May .t« 

Naini Tdl,&c., 

Btipulata, Boir, 

1 

Tr. 

30' -40' 

1 

Y. 

May ... 

Outer hills, 
Baisani. 



OF THE NORTH-WESTERN PROVINCES. 


m 


Plants— (contin tied ); 


4 

1 

Elevation in feet above 
the sea. 

llimd- 

laya. 



•S 

i 

'3 

a 

<3 

.2 

*e3 


.*2 

Remarks. 

■ 

Vorcst 

1— 3^oa 

R. 




Shade 

1— 4,(M)0 

R. 

... 



Uo. 

1—2,500 

R. 


... 


Oticii 

1—4,000 

R. 



[ Not found ill Herb. S. & W. 

Do. 

1—4,000 

R. 



) 

1)0. 

4—6,000 

l7. 

... 

... 



2,000 

K. 

... 

••• 

sajoncaia Asoca in Herb. S. k W. 

VoreBfc 

1,000 

R. 

... 



Do. 

1,000 

R. 


... 

aj Piliostiqma matadarieum in Herbw 

8. vir. 

W oo<Ib 

1— 3/)00 

R. 



ca rhanira return in Herb. 8. & W. 

Forest 

1 - 3,000 

K. 



=s Phnne.ru VahUi in Herb. 8. & W 
The flowers of this species are 
usually yellowish white. J. F. D. 

Woods 

3— 4/)00 

R. 

... 

... 

ssPhanera var*tgata in Herb. 8. St 
W. 

Cultivated 

2,000 

R. 



Not fotmd in Herb. 8. & W, 

Open ••• 

1—6,000 

R. 




Gardens 

6,600 

R. 



Not found in Herb. (?. 

Forest 

1—2,000 

R. 



Not found ill Herb. 8, 8c W. 

Do. 

1—2,500 

K. 


... 

Do. 

1--3,000 

R. 


... 


Do. 

1-3,000 

R. 

... 


No. 3 not found in Herb. 8. fc W. 

•M 

Do. 

6-.7!oOO 

ii! 

... 

... 

Not found in Herb. S. & W. 

Ite. 

2-7,000 

R. 

... 
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466 HIMALAYAN DISTRICTS 


List of Kumaon 


Kame. 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

ROSACEjE. 

Prunus. 







pCTBicBi Benth. ^Tlook., 

.... 

Sh. 

... 

... 

March ... 

Alniora 

armeniaca, L, 

... 

Sh. 



March ... 

Do. 

Jacquemonntiii^oo^. /. 


Sh. 

5' 


June 

Niti 

ruddunii Roxh. 

... 

Tf. 

20' 

Pk. 

November, 

Alinora, &e. ... 

.VaduB, Z. 

... 

Tr. 

30'-60' 

Wh. 

April 

NainiTill,Dwa* 
li, &c. 

nepalcnsifl) Str. 

... 

Sh. 

10'- 15' 

Wh. 

April 

Chaur 

nudulata, Ham, 

... 

Tr. 

20'— 30' 

... 

April 

NainiTal, Bin- 
ear. 

Frinsepia. 







utiliBi BoyU ... 

Spirsea* 

... 

Sh. 

a' 

Wh. 

January ... 

Almora, &c. ... 

TCBtita, Wall. 

6 

IT. 

2'-3' 

Wli. 

A ugust , , . 

Rdlain, 5cc. ... 

Borbifolia, L, 

4 

Sh. 

lO'-lO' 

Wh. 

June 

Ibvali, Niti ... 

bcllai Sima. 

1 

Sli. 

6' 

Pk. 

May^ ... 

KathiPfiSB.Che- 

chanickhal. 

cauescenfl, Hon. 

2 

Sh. 

10'— 16' 

Wh. 

May - ... 

Common 

vacciuifolia, Hofi. ... 

3 

Sh. 

6' 

Wh. 

June 

..Vlmora, &c. ... 

RubiiB- 







paniculatus, 5m. 

9 

Sli. 

10' 

Wh. 

May 

Tola (Sarju 
valley). 

reticulatns, tVa/i. ... 

8 ' 

Sh. 

10' 

Wh. 

June 

Laliiir, Dwdli .. 

lanatiiB, 

i 

Sh. 

16' 

Wh. ' 

April 

i 

iGagar, Binsar, 

alpeHtriB, /</. 

17 j 

Sh. 


... 1 

Tungiiath 

BazatiiiB, Z. 

5 

Sh. 

i' 

... 

July 

Martoli 

ntitaiiB, IVall. 

6 

S. cr. 

l'-3' 

A\'h. 

M.ay 

Ldhiir 

nivcus, JPa//. 

4,7 

Sh. 

10'-12' 

Pk. 

June 

Numik, Ramri, 
Kur Pass. 

macilentiiB, CamA ... 

1 

Sh. 

10' 

Wh. 

May 

Binsur,Madhiiri 

Pass. 

ellipticuB, 5m. 

11, 12 

Sli. 

6'-8' 

Wh. 

April-May, 

Outer h i 1 1 B r 
Binsar, Ac. 

biflOTus, IJam. 

13, 16 

Sh. 

6'-8' 

Wh. ^April ... 

Naiui 'r4l, Bin- 
sar, &c. 

laaiocarpuB, Sm. 

3, 14 

S. cr. 

G'-12' 

R. Pk. 

May-Feb- 

ruary. 

Kota Dfin, Nai- 
ni TbI, Bin- 
sar, &c. 

▼ar.men]branaceii8 ... 

13 

Sh. 

6' 

Wh. 

June ... 

ChiringPass 


OF THE NORTH-WESTERN PROVINCES. 


W 

Plants — (continued) . 


u 

<sd 

’o 

Elevation in feet above 
tbe sea. 

Himd‘ 

latja. 



o 

ID 

a 

o 

6 


1 » 

Tibet. 

Remarks. 

Cultivated ... 

1— .5,000 

R. 



= Persica vulgaris in list. Not found 
in Jlrrb. S. k W. 

Do. 

6,000 

R. 

... 


=sAn>iviii(tnf vulgaris in list. Noi 
Xouii.l ill Herb. .S. &. W. 

Open 

11, .500 

R. 

D. 

... 

- Census No. 6 in Herb. S. & W. 

Do. 

2, 5—0,000 

... 

... 

=:Cerjsns No. 4 in Herb. S. & W. 

Forest 

7,600—11,000 

R. 

... 

... 

=3 Veraaas No. 1 in Herb. S. & W. 

Open 

6,000 

R. 


... 

tsCerasus No. 3 in Herb. S. & W. 

Forest 

7—7,500 

B. 

... 

... 

w Hhaimm No. 6 in Herb. S. & W. 

Open ... 

3—8,000 

R. 

D. 

... 


Do, 

9-^12,000 

R. 

D. 



By streams ... 

7—12,000 

R, 

D. 

... 


Forest 

9-10,000 

R. 

... 

... 

Not found in Herb. S. & W. 

1 

Open 

8—7,500 

R. 


• «« 


Do. 

7, 6— G,(K)0 

R. 

••• 

MS 


Do. 

6,600 

R. 

... 

... 


Woods M. 

7—8,000 

R. 


... 


Open 

6—8,000 

ES 

... 

... 


Woods ... 

7,500 

R. 

... 



Open 

11,000 


D. 



Open 

7, 600—10,000 

R. 

... 

... 


Forest & open, 

8—10,700 


... 

... 


Woods 

7—8,000 

R. 

... 

.M 


Woods & open, 


i 

... 

t*. 


Woods 


i 


••• 


Do. 

1, 6—7,000 

9 

... 

... 


Wood. 

7,500 

R. 

••• 

1- 
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niMXlAYAN DISTRICTS 




TOBiefoIiuB, Sin, 
paryifoUus, L. 

Geum. . 

utbamim, A. 
tlatum, iYaW. 

Fragaria. 

InJica, AnAr. 
veRca, h. 

▼ar. nubicola 

Potentilla- 

purpurea, 
albifolia, VVa//. 
procurabena, L. 

fruticosa, L. 


2 Sli. 

16 Sh. 


3 II. 

1 n. 

2 H. 


1,2,2), 8h. 

& 3. 


ambigna, Camh. ••• 6 II. 

eriocarpa, Wo.H. .. 4 Sh. 

Mooniana, VViy/it ... 14 H. 

fulgens, Wall. 13 II. 

Leachcnaultiana, Ser., 9 , 20 H. 

var. bannebalensis, 15, I6 II. 

peduncularis, Don. „ 

rar. obacura, .. 17 II. 

lenconota, Don. .. 29 H. 

mlcropbylla, Don. ... 19 II. 

yar. commutata ... 18 H. 

bifnrca, D. ••• 97 H. 

maltlflda, L. »■ 22, 23 H. 

rar. Saimdersoniana, 23 (in H. 

part). 

sericca, L. ••• 21 H. 

Bcpalensia, nook. ... 10 H. 



Wh. May ... Nainl Tal 

Pk. April ... Naini Tal,Bin- 

sar. 


Y. June .. Naniik, &c. ... 
y. June ... I’atliar, Kori ... 


Y. April ... Outer liilis .. 
2" -.3" Wh. May .. riiulari Rogila, 

3" -4" Wh. May Naini T61, 

Dwali. 


r 

Pr. 

August ... 

Barjikauj: &c., 

4"-12" 

Y. 

May 

Namik, Rala u, 

.r-o" 

Y. 

.Tuly 

Madhari Pass, 
Ralam, &c. 

4"-3)' 

Y. 

August ... 

Milam, Niti, 
Pitti and Go- 
ri rivers, Pin- 
dari, &c. 


l'-34' Y. 

1' T. 

r- 2 ' y. 

2'-.3' Wh. 


l''-2" T. 

3 ''-4’ y. 

2"— 3" Y. 
3^-12" Y. 


August - 
August .. 


March-Au 

gust, 

August .., 


Ri'il.am, Milam, 
Pindari, Sing- 
Jari. 

Kalimundi, Rd- 
1am. 

Naini Tal, Bin- 
sar, &c. 

Naini Tal 

Jalat, Tola 
(Gori yalley). 


... Ralam 

... Kdlam, Duda- 
toli. 

„. Barjikang, &c. 

•«. Do. ... 

... Milam, Gage, 

... Niti pass, Hotl, 
&c. 

... Do. ••• 

... Malari, Gugd .. 

... Naini Tdl, Bin- 
sar, &c. _ 
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Conditions of soili &c. 

Elevation in feet above 
the sea. 

//itnd- j 
laya. 

Tibet. 

Rainy. 

Dry. 

Woods 


7,000 

R. 


... 

Do. 

... 

7,600 

R. 

... 

... 

Do. 


7—11,000 

R. 


• •• 

Open 

•• 

10-11,600 

R. 

... 

••• 

Do* 


3-7,600 

R. 



Do. 


11—12,600 

B. 

... 

... 

Open or woods, 

8-10,600 

R. 

... 

... 

Open 


11—14,600 

R. 

D. 

... 

Do. 


8, 6—12,000 

R. 

... 

... 

Do. 

•• 

9, 6—14,000 

R. 

D. 

... 

Open, rocky 

8—16,300 

R. 

D. 

T. 

places. 











j \ 

Open 


11—16,000 

R. 

D. 

' T, 

Open rocks 

•• 

9—12,000 

R. 

... 

... 

Open 

... 

9-11,600 

R. 

... 

... 

Do. 

.. 

6—10,000 

R. 

... 

... 

Do. 


6-7,000 

R. 

... 

... 

Do. 


6—11,600 

R. 

D. 

... 



... 

... 

... 

... 

Do. 

.*1 

13,000 

R. 

... 

w. 

Do. 

... 

1(^—12,000 

B. 

... 

... 

Do. 


10—14,600 

B. 

... 

... 

Do. 

Ui 

10—14,600 

R. 

... 

... 

Do. 

ttt 

12—16,000 

... 

D. 

T. 

Do. 

••• 

16—17,000 

... 

... 

T. 

Do. 


Ditto 

... 

••• 

T. 

Do. 


10—16,600 


D. 

T. 

Do. 

• to 

7-8,500 

R. 

... 

M. 


Remarks. 


Sieversia elaUt in Herb, S. & W. 


Sibhttldta No. 4 in Herb. S & 
Sibhaldia No. 1 in Herb. S. & 
Sibbaldia No. 3 in Herb. S. & 


SibbalJia No. 2 in Herb. S.& W. 
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HTMA'LAYAN DISTRICTS 


• List of Kumaon 


Name. 

Herbarium number 
(Stracbey and Win* 
teibuttom). 

Habit of growth. 

^ 

* Height of plant. 

Colour of flower. 

Time of flowering. 


arpyropbvUa, W all. 

7 - 

. ft. 

2'-S' 

Or. 

August ... i 

Sabn, R&Iam ... 

var. atrosanguinea, 

8 

H. 

2'-3' 

R. Or. 

August .. 

Carjikang, Pin- 
dar i, &c. 

„ leucochvon ... 

6 

H. 


Y. 

August ... 

Barjik&ng, See. 

monanthcs, Lindl. ... 

12, 25 

H. 


Y. 

August ... 

halam, Barji- 
kang. 

var. . 1 . 

2G 

H. 

l"-2" 

Y. 

May ... 

Cbampws 
Naini-Til, Bin- 
sar, Almora., 

Klcininna, IV. A . ... 

11 

H. 

1' 

Y. 

March ... 

siipioa, L. 

26 

H. 

3»-4" 

Y. 

January ... 

Hard var, Bin- 
sar. 

8- ChamoBrliodos- 







labulosai Bunge. 

... 

n. 

2" 

Wh. 

September, 

6ug4 ... 

9. Agrimonia* 







Eupatorium, L 

10- Kosa- 

• II 

II. 

2"— 8" 

Y. 

June 

Naini-Tal ... 

raacrophylla, Lindl.,,* 

2, 3, Sc 7 

Sh. 

e'—io' 

R* 

June- July, 

Rnlim, Binsar, 
Tola, Checha- 
ni-Kh&l, 

Webbianna, „• 

Bcricea, Lindl. 

6 

Sh. 

6' 

u. 

July 

Niti 

4,5 

Sh. 


W. Y. 

May-July, 

KaHii, Milam, 

moschatoi AHU. 

1 

S. sc. 

10'— 80' 

Wh. 

April ... 

Naiai-TII, AN 
mora. 

11- CydO^a- 







vulgaris, Fers. ... 

12. Pyrus. 


Tr. 

iO' 

• •• 

March ... 

Almora 

baccata, L. ... 


Tr. 

20' 

Wh. 

April ... 

Naini-Tfil, Niti, 

kumaooi, Dene. ^ m. 

6 

Tr. 

25' 

Wh. 

March ... 

Outer hills ... 

lauata, Don. ^ ••• 

S 

Tr. 

40' 

Wh. 

May ... 

M4dh6ri Pass, 
&c. 

vestita, TVali. 

9 

Tr. 

40' 

Wh. 

May 

Ditto ••• 

Anouparia, Gann. ... 

6 

Tr. 

20' 

Wh. 

June M< 

Milam ••• 

foUolosa, Wall. 

4 

Tr. 

96' 

Wh. 

May ... 

Owali ii« 

13. Straasvfldsia. 







glaucescena, Lindl, 

14. CratQgns- 

1 Mi 

A,- 

Tr. 

80’ 

Wh. 

May 

, Outer hill 

crenulata, Roxb. 

1 Mi 

Sh. 

12’ ' 

Wh. 

April ... 

Ditto. 


OP THE NORTH-WESTERN PROVINCES. 
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Plant8-^( continued)* 


u 


* 

o 

Himd- 


..... 

* -J* 


•§ 

laya» 



1 








*M 





o 


' a 

0-2 




Remarks. 

a 






5 

1 


E? o 

o "3 

a 

‘5 

K 

M 

o 

.a 


O 


S 

X 

M 



Open 


9—11,000 

11. 



if . 

Do. 

... 

11—14,00 

K. 

D. 

... 


Do. 


12— If), 000 

R. 

D. 



J)o. 

... 

12-14,500 

R. 

... 

... 


Kooks 


12,000 

R. 




Open 


6-7,000 

11. 


... 


Do. 


1-7,000 

R. 

... 

;*• 


Do. 

•• 

15,000 

... 

... 

T\ 


Woods 

... 

7,500 

R. 

... 

... 


Open woods 

... 

r- 12,000 

R. 

D. 

... 


Do. 


9—11,600 
?— 13,000 


1). 


« 

D». vf 

A. 

ii'. 

D. 

... 


Open 

... 

2,6-8,600 

K. 

... 

... 








nfl 

Cultivated 

•• 

6,000 

R. 

1 

... 

Not iouud in Herb. S. Sc W. 

Open woods 


6-11,500 

R. 

1 

D. 



Open 

••t 

2, 6—8,000 

R. 




Forest 


9—10,000 

li. 

... 

... 


Do. 


8-10,000 

R. 




Open 

Forest 

;;; 

12,000 

9-12,000 

il. 

D. 

!«« 


Woods 

M. 

3—7,000 

R. 



■ Fyrus No, 1, in Hcrb.S. Sc W, 








Open woods 

... 

2,5-7,000 

K. 

... 


1 


HIM/fLAYAN DISTRICTS 

li$t of Kumaon 



15> Gotoneaster- 

baccillaris, Wall. ••• 

acuminata, Limll. 
miiUiflora, Hunge ... 
nilcropliyUa, Wall. ... 


XL.--SAXIFHAGA- 

CEiE. 

1. Astilbe- 

tivularis, Han 

2. Saxi&aga 

Biblrica. I. '• * 

cernua, L. o 

palpebrata, J 

gagiuoidea, n/. S' /• 

Hirculna, •• ;*• 

var. hifculoidcs ... ** 

dWeisifoiia, Woll. ... 2^, 8, ^ 


pallida, iVa//. , ... 16 H. 

microphylla, fioy/e ... 24 H. 

JacquemoutianaiDfMf* 13 H. 


vat. Stella-aurea . 


ramaloBa, Wall. 

fimbriata, 
fllicaulia,. WalK 


ligiilata» Wall 
var, ciliatp. ••• 

fitracheyi, Hf. S’ T. 


Wh. May 

Pk. May 
Pk. July 
Wh. April 


. Naini Tal, Bin- 
sar. 

. Kiithi 
. Niti 

. Naini T41,* Mi- 
lam. 


8, 9, 10 H. 


fllicauliB,. Wall. ... 7 H. 

Bruiioniaua, Wo//. ... 20 H. 

flagellariB. WilU. ..\22,i3 fl. 

I 


Wh. May .. Pindari 


Wh. July ... Naini Tal 


6'^ Wh. August .. K&lam .t* 

4" Wh. August ... Barjikaug ••• 

S" Y, August .. Ualam 

1" y. August Barjikaug ... 

yr — 3 ^' August ... Balam 

y! August ... Barjikaug and 
Bnlch Basses. 

I £"—16'^ Y. August ... Barjikaug Pass, 

Kalimundi. 

3" Pk. August ... Barjiking .•• 

... Gr. August ... Chorhoti Pass, 

Barjikang 
Pasa. 

Y. July •». Kdlam, Chor- 

hoii Pass. 

4" Y. July ...Barjikang; 

Chorhoti 

Pass. 

l^^e" Pk.Gr. May, June, Namik, Rogila, 
Y. Wh. Piudari, Ha- 

kaBt&l. 

Y. August ... Balam ••• 

4 " Y. August ... Bad&rinath 

S" 4^ Y. August ... Naini TAl, Sabo, 

j'»— 4 » Y. August .. BarjikAng. 


Bad&rinath ••• 
Naini TAl, Sabo, 
Bar jikdng, 
Lanjar, Mi- 
lam. 


Pk. February, Bagesar, Almo- 
I ra, &G. ••• 

r«. June ...Milam ^ ••• 
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3. Ghrysosplenium 

trichospermam, Edgtr. 
Ir. 

tenellHii), ITf. T. 

4. Parnassia- 

nubicola, Wall. 

<evata, Ledrh. 
pusilla, Wtdl 

5. ^ Hydrangea- 
altisBima) WaU. 
aspora, 
vcBtita, Wall 
6. Deiit^a. 

corymboBa, jffr. 

Btamiuea, J9r. 
macrauthiiB,///'. T, 

7. Philadelphus- 

coronariuB, X. 

8. Itea. 

nutanB, iPt’yZe 

9. Bibes- 

^roBBularia, Z. .r. 
orientale, l*oir. 
glMiale, Wall. ; ... 

ubruiDyX. 

XLI.-CRASSULA. 

G£J£. 

^ 1. Tillsea. 

pcatandra, 


11. 6" Gr. iMay 

II. r 1" Gr. May 


ir. 8" 12" Wh. 'July 

II. 2" a" Wh. lAiigiiBt 

II. 2" Wh. August 


1 S. sc. 30—40 Gr. W. May 

3 Tr. 20' 

2 Tr. 10'— 20' Gr. W. July 


1 Sh. 16' Y. Wh. May 

2 Sh. 10' Y. Wh. May 

3 Sh. 10' Y.Wh. IMay 


Sh. 12' Wh. May 


T. 16' Wh. May 


1 Sh. 8' Gr. June 

2 Sh. G' ... June 

3, 6 Sh, 6'-16' ... May 

4 Sh. 16' ... May 


H. 2"-8" Gr. Y. July 


.'DwalijMadhari 
I Vasa. 

.jMadhiiri Papa, 


. Naini Tal, &c. 

. IhijhotijTiBuin, 
. B a r j i k ii n g 
Pafls. 


Darki-binai k J 
&c. 

Tola (S a r j u| 
valley). } 
. Ramui, Dwuli 


. Namik, Binsar, 
&c. 

. Coinnion 
. Binsar 


. Kathi, &c. 


. Bugcaar, outer 
hills. 


.Tola, Milam ... 
. Mil&ri, Niti ... 
. Milam Pindari, 
L^hur, Dwali. 
. Dw&li, Rimni, 


.’Naini T41, AW 
I mora. i 


OF THE NORTH-WESTEiyj PROVtJTCES. 475 



476 


HIMXLAYAN DlSTRltJTS 

Lid of Kumaon 



l.a 





' 



i 



«!) 


Name. 

erbarium ni 

(Strachey and 
terbottom). 

1 

U 

1 

‘ a 
’E 

% 



(M 

0 
+* 

1 

o 

A 

to 

‘S 

■H 

0 

1 

0 

a> 

a 




S 

» 

5 

H 

J 

2. Crassula. 







ihdiea, Dtne. 

1 

11. 

8" 

Gr. W. 

July 

Gagar, Paton, 

3. Kalanchoe- 







ipathulata, DC"'. 

... 

IL 

3 

Y. 

August ... 

Almora, &c. ... 

4. Cotyledon^ 







Oreadefl, C. B. Clarkct 

... 

H. 

l"-2" 

Y. 

July 

Ralam, Shc- 
long. 

5. Sedum- 






Bliodiola, DC. 

11 

H. 

1'— li' 

Gr. Y. 

July 

Pindari, Sing- 

crenulatum, Jiy. T. 





jari. 

12, 16, 

H. 

2"— 9" 

... 


Nlti Pass, &c.,- 

quadrifidum, Pall. ... 

Himalcnse, Bon. 

17,19 

11. 

2"— -3" 

R. 

June, Au* 
gust 

Patharkor, Pin- 
dari, Kiikas. 
tal, Rajhoti. 

20 

11. 


... 


? 

elongatum, Wall. ... 
fastigiatuio. Hook /. 

10 

IL 

8" 


August ...j 

Saba 

10 

II. 

4' 

y. 

July 

Niti Talleys iu 



1 

6"— 12" 



Gug6. 

aaiaticumy BC, 

13 

II. 

Y. 

July 

Champ wa. Bar- 

Tar; Wallichianum, 
linearifollum, Boyle, 






jikang. 

14 

H. 

C" 

... 

August ... 

Milam 

8 

H. 

4"— 6" 

y. wh. 

August ... 

Kill am, IJardol 
Pass. 

Naini Tal,Gori 

trifldumi Wall, 

7 

H. 

6" 

Wh. 

August ... 




2" 



valleys, &c. 

rosulatuni, Bdyov. ... 

1 

H. 

W. Gr. 

April 

Naini Tal, &c., 

adenotrichuTiif Wall. 

4 

n. 

4" 


? 

trulllpctalum, 7//. 

21 

11. 

2" 

Y. 

August ...1 

Barjik^ng, Mi- 

» T. 






lam. 

^EverBii, Ledih 

9 

H. 

fl"— .9" 

R. 

August ... 

Milam,^ Nlti, 

malticaulc, Walk ... 

8, C, 

II. 


R.Y. 

March, Au- 

Almora, Naini I 

6. Semporvivum. 





gust. 

► 

1 

acttminatnm^ ... 

3 

H. 

4"-6" 


... 

Plains of Gug6. 

mucronatum, Edym. 

1 

H. 

8" 


August ... 

Maldri, 

XUL— DROSERA- 







CK.dS. 







1. Drosera. 







peltata, SM. 

... 

n. 

8" 

Wh. 

July 

Almora, Jage- 

* 






sar. 
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(continued) . 


Conditions of soil, &e. 

Elevation in feet above 
the sea. 

Hii 

lai 

1 

(a. 

Tibet. 

Remarks. 

Open rocks ... 

6—7,600 

K. 

... 


... 

Open 

4—6,000 

B. 

... 

... 


Do. 

11—16,600 

R. 

D. 

... 

^Sedum No. 2, in Herb. S. & W. 

Do. 

11,000 

E. 

... 

... 


Do. 

14-17,000 

B. 

D. 

T. 


Do. 

10—16,000 

K. 


T. 



? 





Woods 

9,000 

b! 

... 

... 


Open 

11—16,000 

... 

D. 

T. 


Do. 

12—14,600 

R. 

... 

... 

« S. Rhodiola in part. 

Do. 

11,600 


D. 

... 

- > ’ 

Do. 

9—12,000 

B. 

... 


i 

On trees 

7—8,600 

R. 

... 

... 


Banks 

6—7,000 

B. 





? 

B. 




Kocks 

12—14,000 

... 

b. 



Open 

11—16,500 

... 

D. 

T. 


Open wet 

6—7,000 

R. 

... 

... 


Open 

16,600 



T. 

^Cramh No. 2 in Herb. S. & W. 

Do. 

10.600 \ 

... 

b* 



Open wet 

4-«,000 

B. 

... 

1 ^ 

■ . * 


478 " HIMA'LAYAN DISTB|o|&** 

List of Kumaon 


^amc. 

Herbarium number 

(Strachey and Win- 
tcrbottom). 

Habit of growth. 

Height of plant. 

Colouaof flower. 

1 

1 

§ 

s 


XLIII.-nALORA- 

GEJK. 







1. Hippurig- 







vulgaris, L. 

... 

n. 

r-ii' 

Gr. 

July 

Raj-hoti, Gya- 
iiyima. 

2, Myriophyllum- 







ipicatum, X. 

XLIV.-COMBRETA- 

CKiE. 

... 

H. 

r— 2' 



Naini Tal, &c. 

1. Terminalia. 







belcrica, Itoxb. 

4 

Ti. 

30' 


It! 

Rh&bar 

Chebula, llt ti. 

1 

Tr. 

30' 

Wli. 

May 

Sarju valley ... 

tomentosa, Bedd. ... 


Tr. 

30' 

V. Gr. 

August ... 

Sarju valley ... 

2. Anogeissug. 







latifolia, Wall. 

... 

Tr. 

20' 

... 

August ... 

Bliabar 

3. Gombretum- 







nanum, Ilam. 

XLV.— MYRTA- 
CEiE. 

tii 

S.II. 

r— 2' 

Wh. 

April 

Bagesar Gan> 
anath 

1. Pgidium. 







Chiyava, X. 

2. Eugenia. 

... 

Tr. 


... J 

February, 

Outer hills ... 

Jambolana, Lam. ... 

1 

Tr. 

30' 

Wh. 1 

!Jarcfa ...] 

Bhabar, outer 
hills. 

sp- 

8. Gareya. 

S 

Tr, i 

JO'— 40' 

Wh. ] 

December, 

Ditto. 

arboreal Boxh. 

XLVI.-MELASTOM- 

ACE^. 

1. Oebeokia. 


Tr. 

80' 


] 

Bh&bar ... 

cbinensis, X. 

1 

H. 

2' 

Pk. g 

ieptemberi 1 

Sagesar, &c. ... 

■tellatai Watt. 

2 

Sh. 

S' 

Pk. i 

iinguit ... ( 

Ilommon 
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(continued). 


{ 

1 

■8 

1 

'■S 

1 

1 

Uirnd^ 

laya. 



ti . 

eS u S 

<5 

-i 


Tibet. 

Remarks. 

In water 

15,000 


... 

T. 


Do. 

4—6,600 

R. 

... 

... 


Forest 

1,000 

1 

R. 



Not found in Herb. S. & W. 

Do. 

3,500 

R. 

... 

... 

—Pnifnptira No. 1 in Herb. S. 
& W. 

Do. 

2,500 

R. 

... 


Do. 

1—2,000 

R. 

... 

... 

^Conocarim hiti/oiia in Herb. S. 
& W. 

Open 

3—6,000 

R. 

... 



Cultivated 

1—6,000 1 

R. 


... 


Forest 

1—3,000 

R. 

... 

... 

izSyzygium Jamholanum io Herb. 
8. &W. 

Do. 

1—2,000 

B. 

... 

... 

— S, veaosumf DC, in Herb, S. & W. 

D®- 

1—2,000 

B. 

• •• 

... 


Qpoi 

3—6,000 

B. 




Do. 

4—6,600 

B. 

... 

•at 
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Himalayan districts 
Lut of Kumaon 


< Kame. 

•# 

Herbarium nugabcr 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

XLVn.-LYTHRA- 

CKJ&. 







h Ammannia- 







rotimdifolia, Ham. ... 

• ... 

H. 

3"— 4" 

Pk. 

February, 

Almora 

aalicifolia, Monti. ... 

2,3 

H. 

12" 


... 

Kosi river, Al- 
mora. 

2. Woodfordia. 







fiotibuTuia., Salisb. ... 

3. Lagerstrsemia. 

... 

Sh. 

S'—IO' 

Sc. 

February, 

Outer hills ... 

parriflora, 

... 

Tr. 

40'— 60' 

Wh. 

... 

Bhabar 

4. Funica* 







Granatunii L. ... 

... 

Sh. 

8'— 10 

Sc. 

June 

Outer hills ... 

XLVIII.~ONAGRA- 

CE^. 

1. Epllobium- 







anguBtifolium, L. ... 

2 

H. 

3' 

Pk. 

August ... 

Nfti, Rimkim, 

latifoliuni, X. 

1 

n. 

9". 

Pr. 

AugUBt ... 

Milam, Badari- 
uath. 

hirsatum, Z. 

10 

H. 

3' 

... 


Naini Tal 

var.lsetum. 

14 

H. 

... 

... 


Almora 

> jcoseum, Schreb. 

6, 7,9 
11,12,13 

H. 

... 

1 ,,, 

••• 

... 

# var. cylindrlcum ... 

8 

H. 

... 



Naini T41 ... 

' paluBtfe, L. 

4 

H. 

4" 

Pk. 

August ... 

Laptcl 

4 Mrigftni{Qliuai| lAm.... 

2. CircflBa. 

3 

H. 

4" 

Pk. 

August ... 

Milam 

lutetiana,Z. 

. 3 

H. 

8" 

Wh. 

July ... 

Binsar 

oofdatai jBoyla 

1 

H. 

1'— 2' 

Wh. 

August ... 

Naini T41,K41i- 
mundi, Ac. 

alpina^Z. 

XIJK.-SAMYDA. 

2 

H. 

4" 

Wh. 

August ... 

S4ba 

1. Caiearia* 







^ tomentosa, ... 

... 

T. 

26' 

GY. 

February, 

Bh4bai 
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Plants — (continued) . 


1 

’S 

\ 

\ 

Elevation in feet above 
the aea. 

UimA- 

iaya. 



1 

‘•ia 

1 

1 

& 

Dry. 

Tibet, 

Rcmarkf. 

Open 


4—6,600 

R. 



=Ameh'tia rotundiMia in Herb. 

S. & w. 

Open and by 
water. 

4,000 

R. 

... 

... 

No. 3 not found in Herb. S. & W. 

Open 


3—4,000 

R. 

... 


= Oriflea ifmentosa in Herb. S. & 
W. 

Forest 

... 

l.,000 

B. 

... 

i 


Open woods, cul- 
tjYatc>d. 

1—6,600 

R. 

... 

1 

1 

1 

1 


Open 


11,6—13,600 


D. 

1 1 

' 1 

T. 


IJo. 

... 

11,5—14,000 


D. 

... 


Woods 


6,600 

R. 

... 

... 


Open 

... 

6,000 

R. 

... 

... 


Woo<1b 


6,500 

R. 




Open 


15,000 



T. 


])0. 

... 

13,000 


a 

... 

■ 

Forest 


7,000 

R. 



, 

, 

... 

7—8,000 

R. 

... 

... 

-V 

Do. 

... 

9,000 

R 


j 


Do. 

» 

... 

1 — »,oob 

B. 

.... 


• 
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JHIMXLAYAN 'DISTWOrS 

List of Kumaon 




Kame. ’ 

"h 

lit 

.2 « i 

IsS 

H 

6 

1 

■g 

4* 

1 

i 

01 

*o 

1 

Colony of flower. 

Time of flowering. 

1 

L.-CUCURBITA- 

CKJE. 

1. Triohosanthes. 
palmata, Roxh* 

1 

H.1C. 

10' 

Wh. 

Jaly ... 

Sarju talleyi 
Ac. 

2. HerpeitOBper* 
mam- 

eandigeram, Wall ... 

1 

H.u. 

6' 

Y. 

Auguat ... 

Kallmundi 

Paaa. 

3. Gnoiimis- 

•atiyni, X. 

1 

H. M. 

1' 

Y. 

Anguit .«. 

Jalat 

4. Zelmeria- 

umbellata, Thun. ... 
Tar. nepalenBis 

... 

H. M. 

6' 

Wh. 

May 

Sarju Talley ... 

5. IKelothria. 

odorata, Hf. ^ T. ... 


H. ic. 

10' 

Y. 

July 

Almora 

6. Gompliogyne' 
•ciMilormlfi Oriff. ... 


H. BC. 

"6' 

Gt. Y. 

Auguit ... 

K&limnndlPaaa 

7. Oynostemma- 
pedata,.B/. 

ft* 

H. 10 

... 

... 

... 

f 

1. Begonia- 

pi^ 8m. 
amma, Watt. 

s 

H. 

8" 

Pk. 

Angnat ... 

Outer hllli. ... 

1 

H. 

e" 

Pk. 

Augoat ... 

Naini T&I, 
Digeaar, &o. 

LII.-DATISCACBjB 

1. Datieoa. 

«aiiBabina» L» 


H. 

7 

«it 

July .. 


uii.-4«coidm:. 

1. XoUugO- 
flikcta, L. 

* 999 

B. 

4r 

•7», 

Wh. 

Jiriy .. 
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(continued). 


m 




LIV.— UMBELLIFE- 
BiE. 

1. Hydrocotyle. 

javanica, Thrib, 
rotundifolia, Itoxh . ... 
asiatica, L. 

2. Sanioula- 

eiirop8ea» L. 

3- Vicatia- 

eoniifolia, DC, 

4- Trachydium 

Roylci, Undl. 

5. Baplenrnm* 

lanueolatani, Wall. ... 
Camlollii, Wall ... 
falcatum, L 
var. marginata ... 
longicanle, Wall. ... 
tenuCri/a;» 

6. Garnm. 

carui, L, ... 

auethifolium, Denth. 

Faleoneri , C. B. 
Ciarke. 

7. Fimpinella> 

achilleifolia, C, B. 

Clarhe. 

acuminata, C, B, 
Ciarke. 
tencra, Bentk, 

dircrsifolia, DC, ... 

Stracheyi, C. B. 
Clarke. 

enapitosa, Benlh. 


If, cr. 6" 

II. .3" 

U. cr. 6" 


H. 


... March ... Oagar AlmoraJ 

■? 1 

... March ... Kota-Dfin, &c. I 


May ... Karim, ^Naini 
T^l, &c. 


H. ... May ... Chaur,Lahur... 


4" Wh. pcptembcr, Lanjar 


H. 3'-4' Wh. May 


H. 2' 
H. 3'— 4' 

H. 2'- 3' 
H. 1'— 2' 

H. 2'— S' 


Br. Aiigiiat ... lliilaih 

February. Outer hills .. 

Y. May, ... Sarju valley ,. 

Br. August ... lialam, Niti .. 

September, Naini Tal, Ga- 

gar 


2' Wh. July ...iTola 

12' Naini TAl, AI- 

I mura, 

2'— 3' September, Binsar 


3' Wh. August ... Naini Til, «(C. 

H. 1'— 1|' Naini Tal ... 

H. 2'-4' Wh. August ...Dudatbll, Naini 

„ Til. 

H. 9" Wh. June ... Dhaoli river ... 

H. 3''-4" Wh. July ... Niti 
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Phntt — (continued). 


4 

2 

1 

HhnA- 1 

laya. | 



"8 

1 

1 

Elevation in fet 
the sea. 

Bainy. 


1 Tibet. 

* " Remarks. 

By water 

6—6,600 

? 

B. 




Opeu 

2—4,000 

... 

... 

... 


Woods. ««• 

3,6—7,000 

K. 

... 

... 


N ear wa ter, 
open. 

6—9,600 

R. 

... 

••• 


Open 

16—17,600 

... 

... 

T. 


Near watqr ... 

6,600 

B. 




Open 

10,000 

B. 

... 

... 


1)0. 

3-6,000 

B. 

... 

... 


Do. 

3,6—6,600 

li. 


... 


Do. 

11—12,000 

R. 

D. 

... 


Do. 

2,6—7,000 

R. 

... 

... 


Do. 

11,600 


D. 



Do. 

6—6,600 

R. 

... 

... 

a Ptychotis No. 2 in Ilcrb. S. & W. 

Woods ... 

7,000 

B. 

... 

... 

mPtyohotU No. 1 in Herb. S. & W. 

lit 

? 

■ ■f 

... 

... 

mPiychotU No. 3 in Uerb. S. & W. 

Woods 

7,000 

B. 



m Reuter a ocmiinatA in Herb. S. & 
W. 

On oaks 

8,600 

B. 

... 


oi/Jeronema /e/ier«w, not found in 
S.&W. 

Woods 

6— 9.600 

B. 




On rocks 

, 7.600 

B. 


... 


On rocks 

12,000 

B. 

D. 

... 

rnPelroxciadium caspitosum in Herb. 
S. & W. 
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BIHA'LAYAN DISTRICTS 

List of Kumaon 


Bame. 

Herbariam number 
(Strachey and Win- 
tcrbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

1 

1 

•g 

i 

H 

1 

8- Osmorrhiza* 







Claytonl, C B. 


H. 

1'— a' 


May ... 

Lfihur 

Clarke, 

9. Ch8Brophyllam> 







reflexam, AfW/. 

... 

H. 

a'--3' 

... 

August ... 

Jalat ... 

10. Seseli. 







iodicum, W ^ A» ... 

• •• 

H. 

Mt 


... 

? 

trilobami 

11* 

H. 

8'— 3' 

Wh. 

August ... 

Milam, Nitt ... 

11. (Enanthe. 







■tolonifera, Wall, ... 

12. Seliuum. 

a 

H. 

a' 

Wh. 

August ... 

Almora ... 

tennifollum. Wall. ... 

... 

H. 


Wh. 

August ... 

Naini T&), Ri. 
Ian, Milam. 

rarelata. 

••• 

H. 

l'— 8' 

Wh. 

August ... 

Naini T&l, K&- 
1am, Milam. 

raglnatum, C. B. 


H. 

ua 

... 

•a. 

.1. 

Clarke. 







13. Cortia. 







Llndlei,DC. 

ra 

H. 


... 

August .. 

RAlam ... 

14. PleuroBper- 
mum. 







OoTaoianuniy Benth... 

7? 

H. 

a' 

Wh. 

August If. 

Rdlam Talley, 

CandoUil, Benth. ... 

s 

H. 

18^ 

Wh. 

August ... 

Milam, Kala- 
jawar 

angelieoldeBt Benth . ... 

• at 

H. 

y 

Wh. 

August ... 

B&lam TalleTf 

dentotnm» Benth. 

•M 

H. 

... 

... 


1 ? 

•teUatmiii Benth, ... 

... 

H. 

y 

Wh. 

SeptombOTt 

Milam 

Bookerif C. B, Clarke, 

... 

H. 


Wh. 

August ... 

ShelshelRIkaa^ 

tal. 

Bmiumiiy Benth, 

•- 

H. 


Wh. 

August ... 

Milam, 

▼ar. 

16. Feucedanum. 







Dhaaaf Bam. ••• 


H. 

... 

... 

1 

Almoia .a* 






ConditioxiA of soil, &e. 
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Woods 


Open 


Open 


Near water ... 


Open 

Do. 


Open 

Do. 

Do. 


Do. 

Do. 

Do. 

Do. 


1 

ffirnd- 

laya. 



1 

a 

it 

ll 

s 

Bainj. 

'£Ml 

Tibet. 

Remnrki. 



1 

... 




1 

... 


? 

H 

1 

... 

mCnidium diffvtum In Herb. S. & 
W. 

n.600 

... 

D. 

... 

••Eriwycla nuda in Herb. S. & W, 

4.000 

B. 

... 

... 

Not found in Herb. 8. & W. 

6,6—12,600 

B. 

D. 

... 

mPeucedanum Nos. 2 and 4 in 
Herb. S. and W. 

6,5—12,500 

B. 

D. 

... 

^Selinum No. 1 & Peucedanum No. 

O 

Mt 


... 

... 

V* 

iT/’eiicedaniiffi No. 6 in Herb S. 

& w. 

12,600—14,600 

R. 


... 


8—11,000 

R. 



zzHv^itnohna No. 3 in Herb. S. 
& W. ^ ^ _ 

12—14,000 


i). 

... 

8—11,000 

R. 


*n 

zz Angelica glavca in Herb. S « W. 

f 

... 

... 

... 

:^Hymenoliina No. 1 in Herb. S. 

18,000 

... 

D. 

... 

. a 

^^tiymtnolana No. 6 in Herb. B. 

1 & W. 

16,600 

... 

... 

T. 

zzHymenolana No. 4 and Oreocome 
2 in Herb. S. 66 W. 

11—14,000 

... 

D. 

... 

n'/ZpaiMu/anaNo. 2 In Herb. B* » 

6-6/)00 

R. 

... 

... 






488 HIMALAYAN DISTRICTS 

List of Kumam 


Name. 

Herbarium number 

(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

16- Heracleuin. 







Brunonis, Btnth. ... 
candicanfi, Wall. ... 

17- Gancalis- 

1 / 2 , 3 

H. 

H. 

3' 

Wh. 

Wh. 

August ... 
May 

Balam, Milam, 
Naini Tal, Bi- 
lam. 

Anthriscas. Scap, ... 

LV.-ARALIACEiE. 

... 

H. 

3' 

B. 

August ... 

Naini Tal, PS- 
ton. 

1. Aralia. 







eittifolia, Oriff. 
var. acamiens 

2- Pentapanaz- 

T 

S. sc. 



May‘“ ... 

Dwili.Midhiri 

Pass. 

Lcachenaultii, Bern.,,, 
var. ambellatuTii ... 

3. Heptaplearam- 

*3 

sii. 

20' 

... 

May 

Midha'ri Pass, 
Dwali. 

impreBBum, C. B. 
Clarke. 

▼enuloBuiDi Neeoi. ... 

... 

Tr. 

S.ec 

26'— 30' 

30'-40' 

tee 

September, 

March ... 

Chami-binaik, 

Outer hills ... 

4- Heteropanaz- 

fragraiiB, Seem. 

... 

Tr. 

20' 

... 

December, 

Bhibar 

6< Brassiopsis. 







aculeata, Seem, 

iti 

Tr. 

4'-8' 

Wh. 

February, 

Sarju valley 

6. Maoropanaz* 

oieophilttm, Miq. ... 

■M 

Sh. 

6' 


... 

Naini Til ... 

7. Hedera- 







Helix* L» ••• 

lvi.-cx)b»acbj:. 

1 

S. 8C. 

80'— 40' 

Wh. 

October ... 

B&gesar, Nidn) 

^ Til. 

1. Uarlea. 







b^;oiiinfoUa, Ro*h. •». 

IM 

Tr. 

20' 

... 

June ... 

Piton, outer 
hiUs. 
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(continuedj^ 


Conditions of soil, &c. 

Elevation in feet above 
the sea. 

fJintd- 

la^t. 



.2 

*3 


1 Tibet. 

Remarka. 

Open 

13,600 

R. 

D. 


tsTordyliopaii Brunonis in Herb. 

Do. 

6—11,000 

K. 

... 

... 

S.& W. 

Do. 

6, 6-6,500 

B. 



Probably = Torilis Anthriicus of list. 

Forest 

8,600 

R.' 


... 

which is not found in Herb. 
Stracliey, tiioiigh Caucalia An- 
Vtriacua is there, named in nia* 
nuscript without a printed ticket. 

Do. 

8—1*0,000 

S. 

... 



Forest near wa- 

10,000 

R. 



= Hedera tomentosa in Herb S. & W. 

ter 

Forest 

1—3,000 

R. 

1 


ssFaratropia and Hedera No. 6, in 

Do. 

1,000 

R. 

... 

... 

Herb. S.& W. 

tsPanax fragrans in Herb. S. & W* 

Do. 

2, 6—4,000 

B. 

... 

j 

m Hedera No. 3 in Herb. S. & W. 

Do. 

0,600 

R. 

... 

... 

SB Hedera No. 6 in Herb. S, & W. 

Do. 

3—9,000 

R. 

... 

... 


Open 

3—6,000 

R. 

... 

... 
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HIMA'LAYAN DISTRICTS 

List of Kumaon 


Name. 

Ilerbarinm number 

(Strachey and Win- 
terbottom). 

Habit of growth. 

1 

ft 

o 

43 

§ 

tS 

Colour of flower. 

Time of flowering. 


Locality. 

2. Gornufl- 








macrophylla, Wall. ••• 

2 

Tr. 

30'-40' 

Wh. 

May 

«a» 

Naini T0 ... 

oblonpra, Wall. ... 

3 

bh. 

16'— 20' 

Wh. 

October 

... 

Common 

capitata, Wall. 

... 

Tr. 

20' 

Y. 

June 


Pyura, &g. ... 

LVII.->CArRlFOLI- 

ACNilii. 

1- Viburnum- 








cotinifolium, Von 

1 

Sh. 

16' 

W. Pk 

May 

»at 

Naini T41, 
Dwali. 

atellulatum, Wall. ... 

5 

Sh. 

12' 

Wh. 

Do. 


BiuBar, &c. ... 

var. — 

6 

{<h. 

16' 


Do. 


Dudatoli ... 

„ involucrata ... 

7 

Sh. 

16' 

Wh. 

Do. 



punctatum, JIam, ... 

a 

Tr. 

40' -60 

Wh. 

Do. 


Sarju ralley ... 

coriaceum, Bl. 

8 

Sh. 

16' 

Wh 

July 


Common 

erubeBcenBi Wall. ... 

2 

Sh. 

16' 

Wh.Pk. 

May 


KMthi,L&hur ... 

nerTOBum, Don ... 

4 

Sh. 

16' -20' 

Pk. 

Do. 

... 

Madhuri PasB, 
Pindari. 

2. Triosetum. 








hirButumi Wall. 


Sh. 

4' 

M. 

July 

•*. 

Dugli ... 

3. Abelia- 








tritlora, Br, 

4. Lonicera. 

•a* 

Sh. 

10' 

Wh. 

May 


Naini Tdl,Ma- 
lari. 

hispida, Pall, ... 

11 

Sh. 

10' 

Y. 

June 

1.. 

Sagtea-deo 

PaBB. 

Milam, Bom- 

glauca, Bf. ^ T. ... 

2 

. Sh. 

2|' 

Y. 

July 

... 

asperifolia, Jfff. A T. 

6 

Sh. 

2i'— 3' 

y. 

Do. 


pras. 

Uimkim 

aoguBtifolia, Wall, ... 

8? 

Sh. 

10'— 12' 

Pk. W. 

May 

... 

Namik, Kdthi, 

rupicola, Hf, ^ T. ... 

6 

Sh. 

2^ 

Pk. 

July 

... 

Kimkim 

apinosa, Jaajutm. ... 
parvifolia, ... 

4 

Sh. 

2*' 

Y. 

Do. 

... 

Niti,Kimkim, 

3 

Sb. 

3' 

Y. 

May 


Pindari , 
Champwa. 
Milam m. 

obovata, Royle ...j 

1 

Sh. 

2' 

Y. 

July 


quinqnc loculariSi 
Bardw. 

9 

Sh. 

12' 

y. 

May 


Naini 

hypoleuca, Done. ... 

7 

Sh. 

6'-6' 

T. 

June 


Jelam 

• alpigena, L. .. | 

10 

Sh 

16'-20' 

Y. Pk. 

July 

... 

Ndmik, Milam, 

■ineuBiB, Dent. 

14 

S. BC. 

20' 

Bta 

Juno 

... 

Almora 

5. Leyoesteria- 








formoBa, Wall, 

... 

Sh. 

6'-8' 

W. Pk. 

May 

... 

Gdgar, BinBar, 
&c. 
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Fknis-- (continued) . 




Conditions of soil, &o. 

1 

1 

•H 

d 

'ti 

el V 

£5 

S 

Himd- 

laya. 



Rainy. 


Tibet. 

Remarks; 

lorcBt 

Open & woods 
Oj[>en Ml 

6—7,500 

4r-7,«00 

6^7,000 

H. 

U. 

K. 

... 

... 

fragifera in Herb. S. 

& W. 

Forest ... 

7-10,000 

11. 


... 


Do. ...' 

1)0. 

Do. 

Do. 

Opeivand woods 
Forest 

Do. 

7 8,600 

8- 11,600 

7,500 

4,000 
6-8,600 
7—9,000 
9,6— lljOOO 

li. 

It 

R. 

U. 

It. 

It. 

It. 

1 



Open rocks ... 

10,600 

R. 

... 



Woods ... 

6,r-10,600 

It. 


... 


Open ... 

11,000 

R. 

s«* 

•w 


Do. ... 

12,. 6—14,600 

•• 

D. 

... 


Do. ... 

Forest ... 

Open 

Ito. 

Do*. 

13,600 
, 8—9,000 

13,600 

. 11,6—13,600 

, 12,000 

it. 

B. 

D. 

T. 

T. 

T. 


Do. ..< 

Open & woods, 

, 12,600 
3-7>000 

it'. 

D. 



Open 

Open & woods. 
Cultivated .. 


R*. 

It. 

D. 

D. 

... 


Forest 

.1 7-9,000 

1 

R. 

... 

... 
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HIMALAYAN DISTRICTS) 

List of Kumaon 


Name. 

Herbarium number 

(Strachey and Win- 
tcrbottom). 

Habit of growth. 

1 

ft 

*8 

1 

‘S 

n 

Colour of flower. 

Time of flowering. 

Locality. 

LVIIU-KUBIACEiE. 







1. Adina- 







cordifolia, Hook.f. ... 

.«• 

Tr. 

60' 

Wh. 

January ... 

Bhabar 

2. Stepheg^yne- 

parrifolia, Korih. ... 

Ml 

Tr. 

40' 

Wh. 

Do. ... 

Do. 

3. Uncaria- 







piloBa> Ihxb. 

Ml 

Sh. 

IM 

... 

June 

Sorju valley ... 

4. Hymenopogon* 

paraeiticuB, Wall. ... 

5. Hymenodictyon. 

.If 

Sh. P. 

l'-2' 

Wh. 

July ... 

Binsar, &c. i.. 

excelsiim, Wall. ... 

2 

Tr. P. 

30' 

IH 

... 

Kdl d p a t h a r,. 

flacciduDi, Wall. ... 

1 

Tr. P. 

20' 

• ft 


&c. 

Mohargdri ... 

6. Wendlandia. 







exsrta, DC, 

1 

Tr. 

30' 

Wh. 

May ... 

Bhdbar, Bdge> 

tinctoria, DC, ... 

2 

Tr. 

16' 

Wh. 

Do. 

Bar. 

Bdgesar 

7. Argostemma* 







aarmentOBum, Wall. ., 
vcrticillatum, Wall.... 

2 

1 

II. 

11. 

3" 

3" 

Wh. 

Wh. 

August ... 
Do. ... 

Sarjii valley mi 
D o. 

8. Clarkella- 







nana, Hook/, ... 

••i 

H. 

2"^3^ 

Wh. 

Do. ... 

Mohargdri ... 

9- Hedyotis- 







Btipulata, Br. 

3 

11. 

12" 

Wh. 

Do. ... 

Almora 

10. Oldenlandia. 







Hcynei» Br. ... 

graeilis. DC. 
coceinca,Ao^/e 

••• 

II. 

II. 

H. 

4" 

6"— 9" 
6"— 16" 

Wh. 
Br. 1 

1 

Dq. 

April. ... 
July ... 

Do. 

Do. ... 

Binsar im 
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Flants — (continued) . 


4 

i 

1 1 
1 1 

Hivnd“ 

laj/a. 



1 

*•5 

1 

Elevation in fo 
the sea. 

& 

1 


Tibet. 

Remarks. 

FoTtBt ... 

1,000 

R. 



=Nauclea No. 1 in Herb. S. & W. 

Do. 

1,000 

R. 


... 

^Nauclea No. 2 in Herb. S. & W. 

Do. 

2,500 

R. 

... 

... 


On trees 

6-7,600 

U. 




Forest 

2,500 

R. 

... 



Do. 

4.000 

R. 

... 

... 


Do. 

1-3,000 

R. 


... 


Do. 

2-3,000 

R. 

... 

... 


Wet banks ... 

3—4,500 

R. 

••• 



Do. 

8-4,600 

U 

SM 

... 


Do. ... 

4,000 

R. 

... 

... 

—Ophiorrhiza No. 2 in Herb. S. 
& W. 

Near water ... 

4,000 

R. 

... 

... 


Open 

6,500 

R. 



“Hedyoiis No. 2 in Herb. S. & W. 

Do. 

4-6,600 

R. 



z::iKohaulia No. 1 in Herb. 8. fis W 

Open grass ... 

7,000 

R. 

••s 

... 

zzKohautta No. 2 in Herb. S. & W 
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HIMA'LAYAN DISTRICTS 
List of Kumaon 


Name. 

H 

si 

m 

5 

Pi 

1 

•s 

1 

» 

1 

ft 

*o 

1 

0) 

Colour of fluircr. 

Time of flowering. 

1 

11. Anotis- 







calycina, ^all. ... 

iM 

H. 


Wh. 

August ... 

Na'nlTAl,&c.,. 

12- Ophiorrhiza- 







fasciculata, Don ... 

. ••• 

H. 

6" 

Wh. 

Do. ti. 

Mohargari ... 

13- Adenosacme- 







longi folia, H'a//. ... 

14. Randia. 


H. 

3' 

Y. 

Do. ... 

Mohargj(ri,Sar^ 
ju valley. 

tetraspernia, lioxh. ... 


Sh, 

2'— 3' 

Y. 

May M, 

Sarju valley ... 

duinetorum, Lam. ... 

15. Gardenia- 


Tr. 

16' 

Y. 

Do. ... 

Sarju valley 
Bhdbar, 
gesar. 

tuTgida, Roxh. 

2 

Tr. 

30' 

... 

... 

Bhabar ... 

16. Knozia- 







corjmboBa, Willd. ... 


II. 

j 6" 

... 

August ... 

Almora, &c. ... 
Baijuath ... 

brachycarpa, hr. 

... 

•- 

I2"-16" 

Pk. 

September, 

17. Pavetta. 







indica, L, 

... 

... 

... 


June 

Kota Dun, Sar- 
ju valley. 

var. tomentoBa ... 

ttt 

Tr. 

16' 

wii. 

18. Coffea. 







bcngalenBiB, Roxh. ... 


Sh. 

2'-S' 

Wh. 

March ... 

Bhdbar 

19. Hamiltonia. 







■uareolenfli ... 

lee 

Sh. 

10'-12' 

Bl. 

October ... 

Edlimat, Sarju 
valley. 

20. Leptodermis. 







lanccolata, Wall, .. 

1 

Sh. 

10' 

Bl. 

June ... 

Binsar, &o. 

•P-— 

SpN^aoooe. 

2 

Sh. 

• M 



Dudatoli 

luiocarpa, Br, 

... 

H. 

12" 

Wh. 

Septcmberi Almora 

artioularis, L,f. ... 

2 

1 

11. 

12" 

... 

Do. ... 

Do. 
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(continued) . 


6 

‘1 

1 

1 

•H 

h 

II 

Himd- 

laya. 



•s 

§ 

1 

& 

‘3 


Tibet. 

Remarks. 

Shady banks ... 

6-7,000 

B. 



= Oeilyotis No. 1 in Herb. S. & W. 

Wet rocks ... 

4,000 

B. 

... 

... 

^Ophiorrhiza No. 1 in Herb S, & W. 

Woods 

3-4,000 

B. 

... 

... 


Open ••• 

4-6,000 

B. 

4t« 


m Gardenia No. 1 in Herb. S. & W. 

Forest ... 

1—3,000 

B. 

... 

••• 

Do. 

1,000 

B. 

... 

- 


Open 

4-600 

■ 

■ 


zziSpermacoce No. 1 in Herb. S. ft 

Do. 

4,000 

B. 

H 


W. 

Forest 

S-S,600 

b! 

1 

... 


Do. 

1-8,600 

B. 

... 

... 


Open 

3,6-6,000 

B. 

... 

... 


Do. 

6-8,000 

B. 




Forest 

10,000 

B. 

... 

... 

*1. ^ 

By water 

4,000 

B. 



tssBorreria lanoearpa in HerbiB.' 

Open 

4,000 

B. 

... 

... 

ft W. 
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HIMALAYAN DISTRTOTS 

List of Kmxaon 









1^ 

"1 . 

A 

% 

1 

t 

i 

s 


Name, 

Herbarinm 
(Stracliey 
ter bottom] 

a 

’p, 

1 

1 



0 

4a 

1 
n 

■s 

*S 

s 

■s 

I 

§ 

*8 

0) 

B 

H 

Locality. 

22. Rubia* 







% 

cordifolia, L. 

1 

H 8C. 

6'-10' 

R. 

July ... 

Outer hills ... 

Manjista, Roxu. 

2 

H. BC 

3' 

Gr. 

Do. ... 

Niti 

Kdgeworthii, Hook.iry 

3 

H. pr. 

6' 

Y.Gr. 

August ... 

Sar ju valley ... 

23. Galiam- 







triflorum, Michx, 

I 

H. 

6"— 12" 

Pk. 

May 

NainiT41,Dw.l. 

elegans, Wall. ... 





li, Milam. 

2 & 8 

H. 

6"-2' 

Wh. 

Do. & June 

Naini Tdl,K4- 







limundi, Rur 
Pass. „ 

Mollugo, £. ... 

3, 6, 9, 

H. BC 

2'— 14' 

R. Pk. 

June, Au- 

Gori valley, 



n.BC. 



gust. 

iiamnl«^^^J2iia- 

Bar, Gi^aon. 

sp 

4 

2' 

tee 

August .. 

Rinsar, Milam, 

acntum, Edgeu>. ... 

6 

H.bc 

r— 2' 

y. 

September, 

Badarindth ... 

aparine, L. «,i 

7 

HvflC 

S'~6' 

Y. 

August ... 

Ra!am, Niti ... 

hirtlfloraiQi 

10 

H. BC. 

3' 


May ... 

Altnora m. 

y; 

LIX.-VALBRIAN- 














I. Triptostegia- 

! 







glandulifera, Wall. ... 


H. 

l'~2' 

Wh. 

May ... 

Kdlimui^lPaau, 

2, Valeriana* 







Hardwickii, JfaH. ... 

1 

H. 

3'-4' 

Pk. 

August ,...i 

Naini Tti, 



H. 



lam valley. 

Tar.— ... 

2 

12"~16" 

... 

Do. 

Milam, Niti ... 

ap. 

3 

H. 

2"-3" 

Pk. 

July ... 

BomprUs .•. 

8P* _ _ 

4 

H. 

9" 


Garbwdl 

WaUichil, DC. 

5,6 

H. 

9"— 12" 

Wh. 

March, 

Almors, Naini 



S. 



May. 

,T41, MadhAri 
Pass. ^ 

•piif— ••• 

-.1^ 

7 

6" 

Wh. 

1 

i 

DwAli . A... : 




497 


UF THE NORTII-WESTElLSf PROVINCES, 
(contiiiuod). 


4 

1 

'S 

s 

1 

1 

Elevation in feet above 
the sea. 

flimd~ 

lnya. 

Tibet. 

Reniarka. 

& 

S 

Dry. 

Open 

6-?,000 

K. 




Do. 

ll,o<»0 


ii. 

... 


Do. 

3,600 

R. 

... 

... 


fihade & open, 

7—11,600 

R. 

D. 

... 


Do. & M'OOdfl ... 

5—11,000 

R. 


... 


ShadA & open... 

6-8,000 

R. 

... 

... 


Do. . ... 

7-11,000 

R. 

D. 



Open 

10,000 

... 

D. 

... 


I )o. 

1-12,000 

R. 

D. 

.Aj 


Do. 

9—11,000 

B. 

•u 



Do. 

6,000 

R. 




. 






Forest .. 

9,000 

R. 

... 

... 








y , 






' ■ fiOt ... 

6^8,600 

R. 

... 

... 


Open 

11,600 

... 

a 

... 


Do. 

14,500 


D. 

... 


tsi 

? 


... 

... 


Do. 

6-8,000 

R. 

... 

- 



9,600 

R. 

... 

... 
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Lht of Kumam 


Nttne. 

Herbarium number 

(Strachey and Win- 
ter bottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality.' 

■■ 

3. NardoBtachyB- 
Jatamaftli, DC. ... 

1 &2 

II. 


Pk. 

August ... 

RUlam, Hilam, 





Pindari. 

LX.--DIPSACEX 







1, ScabioBa- 

Candollcana, H'a//., 


H. 

1' 

Wh. 

April ... 

Ahnora, &c. ... 

2. Dipsacuf. , 

inerinii, Com//. ... 

• 

H. 


Wh. 

August ... 

Bins&T, &c. ... 

3. Korina- 

longifolia, Ma//. ... 

1 

H. 

r 

Pk. 

Ho. 

llilnro, Fiodari, 

peraica, L. 

2 

JI. 

2' 

y. 

June 

Naini Tal ... 

Coultcrlana, /fo.y/e, 

. 

U, 


Y. 

July 

•Bampft 

LXI.-COMrOSlT.®. 

1, Vernonia- 

anthelmintica, T1 'Hid. 

1 

H. 

.1' 

l>r. 

August ... 

Almora 

cinerea, Less. ... : 

2 

H. 

2' 

Pr. 

Ho. ... 

Do., Ac. ... 

2. AdenoBtemma- 







TiacoBiim, Font. ... 

» 

H. 

2' 

Wh. 

Do. ... 

Gori riTer ... 

Tar. elatnm, 

2 

11. 

2' 

Wh. 

Do. ... 

Almora 

„ latiloliwi), 







Von ... 1 

1 

n. 

2' 

Wh. 

September, 

Do. 

8. EnpatoTiTun- 

BeeTcaii, Wall. ... 

1 

H. 

3' 

Wh. 

■t 

October ... 

'r 

Kfilimat^Binaar, 

eannabinum, t. ... 


... 


, 1 

... 

Tar. indiriaum ... 

2 

H. 

3' 

Y. 

Do. ... 

Sarju Talley ... 

4. Solidago- 

Yirga aurea, L, ... 


H. 

f- 

8'-4' 

T. 

September, 

Almora, Naini 





I Til. 
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Blaii.ts — (coiitiiiuecl) . 


.a ^ \ z 

ca Q H 


... 12, 15—13,500 «. 1).' ... 


4»-6,500 I R I 


6—8,000 I R. ... ... 


11 — 12,000 , R j 

8,000 R i 

10—11,000 ... D I 


6,500 R- 
2,6—6,500 R. 


6,000 B- 

6,000 R. 

6,000 R. 


6- 7,000 R. 
4^090 B. 


Woods 


6-7,000 


500 . 


HIMALAYAN DISTRICTS 

List of Kumaon 


JSme, 

crbarium number 

(Str.ichcy and Win- 
terbottora). 

abit of growth. 

eight of plant. 

si 

1 

*0 

Vi 

9 

s 

1. 

o 

§ 

1 



w 

W. 

Q 

H 


5, Dicrocephala. 

latifolia, ... 

1,2 

H. 

8"- 


June 

Naini Tal, Al- 







mora, &e. 

6 . Cyathocline* 
Ijrata, Cass. 


a 


Pr. 

February, 

Almora, &c. ... 

7, Myriactis. 

nepalensiB, /.ess. ... 

2 

11. 

2' 

W. Y. 

August .,. 

Almora, Dvrili, 
Naiui Tdl, &c., 

Gmelinii DC. 


li. 


1^1- 

Do. ... 

8. Khyncospermnm. 







Terticillatum, 

••• 

K. 

2' 

• •• 

September, 

Biusar 

lUinw. 






9, Aster; 







tricephaluB,. C. B. 

... 

H. 

2' 

B1 

August ... 

Milam, Naini 

Clark f. 





Tal. 

diploBtephioidca, 

BentJi, 

... 

H. 

9"— 12" 

1 Bl. 

Do. ... 

Kalaui 

molliusculus, Ben til. t 

... 

H. 

1' 

Li. 

May 

Common 

TlioniBoni, C. B. 
Clarke. 

... 

H. 

r-2' 

Pk. 

AugUBt ... 

Gangoli, &c. ... 

asperuluB, l^eea ... 

... 

H. 

r-2' 

Pk. 

Do. ... 

Ralam river ... 

tibeticuB, Book f. 

... j 

II. 

9" 

Li. 

September, 

Laptel 

Stracheyi, Book. 


U. 

2" 

? 

October ... 

Piuilari 

10. Erigeron. 







acrC| L. 

... 






var. montlcola ... 

4 

ii*. 

6"— 9" j 

iii. 

August ... 

Kalima* 

„ alpinutu ... 

6 

II. 

6" 

BI. 

April 

'Bompras 

,, multicaule ... 

S 

11. 

r— 2' 

Wh. 

August ... 

Naini Tal, &c. 

snnltir adiatniDi 

6 

H. 

l'~2' 

Bl. 1 

Do. ... 

Naini T4I, 

Benthm 


II. 




Dudiitoli. 

Bp» ■ “* 

1 

r— 8" 

Li. ! 

July 

Kalijawar, Niti 
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11. Microglossa. 





albeBoens, C. b,. 


IT. Sh. 2'.-3' 

Li. 

Llaikt. 




12. Conyza- 
j apouica, Ltis, 

3 

U. 

9'' 

Pk. 

riscidultt, Wall. ... 

a 

H. Sh. 


Pk. 

absinthifolia, liC . ... 

1 

U. 

3' 

y. 

*p. 

4 

H. 

9"— la" 

Bl. 

13. Blumea. 





Ucera, DC. 

4 

H. 

6"«9" 


laciniata, DC. 
oxyodouta, DC. ... 

8 

H. 

3' 


7 

H. 



aromatica, DC. 

2 

U. 

3' 


14. Laggera. 





Blata\ Benih. * ... 

pterudonta, Benth. 


H. 

3' 

Pk. 

... 

H. 

4'— 6' 

Pk. 

aurita, tienih.^ ... 

... 

H 

... 


15. SphsBranthuB. 





indicuB} L, ... 

... 

II. 

6" 

Pr; 

16. Leontppodiam. 
alpinum, Cass. ... 

1 

H. 

1 ' 

r-ir 


•p. — 

a 

U. 




3 

H. 

6f' 


„ var. Stracheyi, 

17. Anaphalis. 

4 

H. 

I'-U' 

... 

ciimamonea. Bsnth.f 

9 

H. 

2^-.3' 

Wh. 

triplinervif, SitRs.... 

la 

H. 

a'— 3' 

Wh. 

Aubigena, DC. 

10 

H. 

6" 

Wh. 

cortorta, Hook.f. ... 

8,4,8 

H. 


Wh.j 


August ... 

Dugli,Tola .. 

March ... 

February,. 
August ... 
Do. ... 

Aliuora, Naini 
Tal. 

Outer hills ... 
Almora,. Saba, 
Haihoti, Ba- 
lam 

March ... 

March ... 

Almora 

Do. 

Garhwal 

Bliahar. 

September, 
March ... 

... 

Kapkot 

Outer hills ... 

? 

April 

Almora 

August ... 
Do. ... 

Do ... 
Do. ... 

Chor-hoti Pass, 
Valleys in 
Gugd 

B4lam 

Tola 

September, 

August. ... 

Do. ... 

1 September, 

Binsar, Naini 
Tal. ‘ 

Binsar 

BarjiUng, To- 
pidhunga. 

G 0 1 h i ng, Al- 
mora, &o 
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HTIffA'LAYAN DtSTRWTS 

lAitt of Kurnaon 


Name. 

Herbarium number 

(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

.t 

& 

1 

n 

o 

§ 

H 

' ^ 

1 

Anaphalis— 

<{i:oncld.). 







ehioaaiitha, DC. .. 

2 

II. 

12"- 16'' 

Wh. 

September, 

Tola, Milam, 

vaif. 

7 

II. 

6" 

VVh. 

Do. ... 

BngdM'ur 

adnata, DC. 

1 

11. 


Wh. 

Do. .. 

llinaar, Naini 

intermedia, DC. ... 

11 

II. 

8" 

Wh. 

August ... 

Tal. 

? 

ap.— 

6 

H. 

8" 

Wh. I September, 

Dhaiili valley, 

ap. 

6 

H. 

G" 

rk. 

June 

Pindari 

18. Phagnalon- 

aivetim, Edgew. ... 


H, 

6" 


June 

Samangentha... 

19« Gnaphaliam. 







hypoleitcnm, DC. 

n 

H. 

M' 

Y. 

May ... 

Almora, K&thi, 

lutco-album, L. ... 

2 

H. 

1' 

March ... 

Do. 

indicum, L ... 


H, 

1' 

Y. 

Do. ... 

Do. 

20. CsBBulia. 







axillaris, llDxb. 

... 

H. 

6"— 0" 

fll 

September, 

Kota, Retagar, 

21. Inula- 

Teatita, Wall. 

4 

H. 

1' 

Y. 

March ... 

'Almora, Hard* 

nervosa. Wall. ... 

3 

IT. 

2' 

Pk. 

September, 

• war. 

Kapkot, Naini 

barbata, Walt. 

6 

H. 

2' 

Y. 

August ... 

Tal. 

Ralam river ... 

Ca|ipa, DC. 

1 

H. 

3'-4' 

... 

March ... 

Pyura, &c. ... 

cuapidata, T'., 

6 

Sh, 

4'— 6' 

Y. 

February, 

Almora, Naini 
Tal. 

ep, 

2 

H. 

24' 

Y. 


22. Vicoa- 

aaricolata, Cass. ... 

• If 

il. 

6"-8" 

Y. 

March ... 

Almora 

23. Carpesium- 







cernuum, L. 

1 

H, 

3' 

Gr Y. , 


Naini Tal ... 

var. pcduncniosum, 


H. 

. ■ 


... 

August ... 

1 - , . 

Mohargin 

1 PaBS,Bin8ar. 

abrotanoideSi Z. ... 

3 

2' 

••• 
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Plants — (contin ued) , 


4 

1 

0 

1 ■ 

'■Ja 

1 

• 

Elevation in feet above 
the sea. 

Hi, 

ay 

V. 

a 

•3 

id‘ 

a, 

P 

Tibet. 1 

Remarks. 

Open 

12,000 


D. 



Do. 

8,000 

ii. 




Do. 

6— 7,.' i 00 

u. 


... 


Do. 

? 



• •• 


I3o. 

9,000 

ii. 

1). 



Do 

10,500 

K. 




Oil rock* 

© 

o 

o 

R. 

D. 



Open ••• 

3,6-8,000 

R. 


... 


Do. 

5,.500 

R. 


... 


Do. 

1,600 

R. 




Ricufieldfi ... 

2—3,500 

R. 


... 


Open 

1—4,000 

R 




Do. 

3,5 - 7,000 

1 ^ 


... 


Do. 

8,5 10,000 

! R. 


... 


Do. 

4,600 

! R. 


... 


Woods 

6-7,000 

1 


... 


Open 

4,000 

I 

!«. 


... 


Woods 

■■'kr. 

7,000 

R 


... 


^Woods’*’ ... 

*6-7,600 

R. 


... 



U 



HIMiCLAYAN DISTRICTS 

List of Kumaon 




Name. 

H er bar i um number 

(Strachey and Win- 
terbottom). 

Habit of growth. 


Colour of flower. 1 

Time of flowering. 

1 

Locality., 

, 1 

24- Adenocaulon. 

bicoloTy Hooktf 


II. 

3' 

Wh. 

September, 

Paton 

25- 2anthium. 

Btruia^Tluiii, L. ... 


H. 

2' 


June 

Almora, &c. ... 

26- Siegesbeckia- 

orientalis, L, ... 


IL 

2' 

Y. 

Aiigiiat ... 

Jalat 

27> Eclipta. 

albai Haash, 


H. 

n' 


March ... 

Alittftra, Naini 

28< Blainvillea- 

latifoliai DC. ... 


11. 

2' 


July ... 

T«. 

Do. 

29- Bidena. 

tripartita, L. 

.3 

n. 

l'-2' 

Wh. 

August ... 

Almora, &c. ... 

pilosa, L. 

2 

H. 

2'.-4' 

Wh. 

February, 

Riuiganga ri- 

decomposita, lYal/., 

1 

H. 

4' 

Y. 

August ... 

ver, &c. 
Almora, &c. 

30. Qalinaoga. 

paryiflora, Cav. ... 


H. 

6"— 12" 

Wh. 

All the 

Do. 

31* Allardia. 

glabra, Dent. ... 

1 

H. 

2" 

Wh. 

year. 

July 

Ghorhoti Pass, 

tomeutosa, Dcm. ... 

3 

II. 

4" -6" 

Pk. 

August ... 

Milam, &c. ... 


2 

11. 

3" 

Pk. 

Do. 

Balchlia Pass... 

32. Chrysanthel- 
lum. 

indioam, DC, ... 


n. 

4"— 6" 

Y. 

September, 

} 

1 

33. Cotola, 

hemigpherioa, WaU.^ 

... 

H. 

6 " 

Y. 

March ... 

P4tli Dim ... 





OF THB KORTH-WBSTBKN PROVINCES. 


507 




508 


HIMALAYAS DISTRICTS 

Lut of Kumaon 


Name. 

Herbarium number 
(Stracbey and Win- 
terbottom). 

Habit of growth. | 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

34. Tanacetum- 




Y. 



nabigemtm, Wall.... 

2 

ir. 

1' 

September, 

Pindari, Tung^ 
nath, 

tibetieiim, Hf- 4* ^ i 

3 

H. 

1' 

y. 

August ... 

Milam 

longifolinm, Wall. ... 

1 

H. 

2' 

y. 

; September, 

Pindari, Tung- 
nath. 

tomentoBum, PC. ... 
graeile, H. /■ 4" 

4 

II. 

1' 

Y. 

August ... 

Gothing 

16 

H. 

••• 


September, 

Satlaj river 
in Ougc 

35. Artemisia- 







■coparia, W.^ K.... 

1 

H. 

3' 

... 

'August ... 

Hdwalbugh 

Btricta, Edgew. 

11 

II. 

... 

... 

Do. 

Milam, She- 
long. 

maritima, L. 

5 

11. 

2' 

... 

Do. ... 

Jclam ... 

vestita, Wall. 

4 

11. 

3' ; 

... 

Do. ... 

Comiuou ... 

aacrorum, Iecl<6. ... 

15 

n. 

... 

••• 

September, 

Satlaj river 

in Gug(i. 

vai.— 


H. 

2' 

Br. 

August ... 

Tola, Milam ... 

TttlgariB, L. 
Koxburghiana, Bessy 

2,8, 9,14 

li. 

r--3' 

... 

Do. ... 

Almora, Ke- 
darnath. 

var, grata 

7 

11. 

3' 

Br. 

Do. ... 

Biusar, Balam 
valley. 

fasciculata, Bieb. ... 

17 

n. 

... 

... 

September, 

Satlaj valley in 
Gug6. 

hypoleuca, Edgeiv, ... 

12, 13 




August 

Milam, Shclong, 
Satlaj valley 
in Gug(^, Ba- 
darinath. 

Stracheyi, Hf.^T^ 

19 

II. 

1' 

Y. 

September, 

Manasarowar... 

macrobotrys, Ledtb. 

18 

H. 

... 

... 

Do. 

Milam, Topi- 
dhunga. 

•p. 

... 

... 

... 

... 

tit 

i 

. 36- Tussilago- 







Farfara, U 

... 

H. 

6"— 12" 

Y. 

May 

Dwfili Pindari, 

37- Doronicum. 







Roylei, DC. .*i 

••• 

11. 

1*' 

Y. 

August ... 

|Tungii4th t.* 
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Plants — (continued) . 


(S t I 


12,000 R. [ ... 


i:j,ooo ... D. T. 

12,000 R 

13,600 ... I). ... 

13,600 T. 


4—11,500 R. D. 

11— 12,000 ... D. ... 

9.000 li 

6.000 R. 

12— 13,600 ... D. T, 

11,600 ... D. ... 

1-11,600 R. 

7-9,000 R 


11—13,600 ... D. T. Roxburghiana, Bess. 


14- 16,600 T. 

11-15,000 ... D. T. 


Open, di^bria ... 8-1 1,600 R. 


10,000 R. «* O. Pardalianches in Ilerb. S. & W. 


510 


HIMiTLAYAN DISTRICTS 

Li%t of Kumaotk 


Name. 

Herbarium number 

(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant 

Colour of flower. 

Time of flowering. 


38 Gyniira. 







nepalensis, DC. ... 

39.Emilia. 

• •• 

n. 

8' 

Or. 

March ... 

Outer hills ... 

■onchifolia, DC. ... 

... 

H. 

1' 

Pk. 

April 

Almora ... 

40- Senecio. 







alatus, Wall, ... 


H. 

2' 

Y. 

August ... 

Naini Tal, 
Kathl, Rdlam. 

rufinerris, DC. ... 

7 

II. 

2' 

Y. 

July 

Naini Tal, 
Kitthi 

Kunthianus, Wall.^ 
Gundolleaniii, D'a//., 

6 

H. 

1'— U' 

Y. 

August ... 

Ralam river ... 

6 

n. 

ir-2' 

Y. 

Do, ... 

Pindari 

Kracilifloius, DC.^ 
c h r y santhemoides, 
DC. 

9 

H. 

5' 

Y. 

Do. 

Piudari, Ralam, 

10 

H. 

1' 

Y. 

July V". 

Gothing 

diversifoMuB, Wallt 

4 

H. 

3' 

Y. 

August ... 

Binsar, &c. ... 

nuilicaulin, Hum. ... 

2 

IT. 

12"— 18" 

Y. 

July ... 

Almora, &c. 

coroTiopifoIiiiB, Desf, 

9 

H. 

2" 

Y. 

September, 

R ii k a R T d 1, 

p e d 11 n c u 1 a 1 11 B, 
Edgeu). 

I 

H. 

9"— 12" 

Y. 

July 

Shelshel 
Ma’ari, Niti. 

Lignlaria, ffooA 

... 

n. 

4' 

Y. 

August ... 

Kdlam river, 
Diidatoli. 

aruicoidcB, Wall , ... 

41. Werneria. 


H. 

6" 

Y. 

Do. ... 

Bajhoti, Chor- 
hoti, and Niti 
Passes. 

nana, Btnih. 

... 

H. 

4" 

Y. 

Do. 

Bdjhoti and 
Chorhoti 
Passes. 

42 Echinops. 







cornigiim, DC. 

1 

H. 

2' 

Bl. 

Do. 

Bhim-ud i y a r, 
Maldri. 

Almora, &o. .. . 

DITeUB, Wall. n» 

2 

H. 

2' 

Bl. 

February, 

43. Carduiu. 







nutans, L. 

• Bt 

H. 





var. lucida ... 

•M ' 

H. 

y 

Pr. 

August ... 

Rdlam 





Conditions of soil, &c. 
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P toa-^(continue(l) . 


Conditions of soil, &c. 

Elevation in feet above 
the sea. 

Himd- 

laya. 

Tibet. 

Remarks. 

& 

1 


Open 

... 

2,6—4,000 

R. 

... 

... 


Do. 


6,000 

R. 

... 

... 


Do. 

... 

8—11,600 

R. 

M. 

... 


Woods 

••• 

7—8,000 

R 


... 


Open 


11—1.3,000 

R. 




Do. 


11,000 

R. 




Woods 


g>-i 1,000 

R. 

-T- 



Open 

«*• 

1.3,000 

«• 

... 

s. 

... 


Do. 


’ 6—9,000 

R. 




Do. 


4—6,600 

R. 




Do. 

... 

14-16,000 

... 

.. 

T. 


Do. 


10—11,600 

... 

D. 

... 




8—9,000 

R, 



^Ligvlaria No, 2 in Herb. S. & \ 

Do. 

MS 

16—17,000 

M6 1 

... 

T. 

Liguiaria No. 4 in Herb. S, & V 

Do. 

... 

16-17,000 

... 

... 

T. 

Ligularia No. 8 in Herb, S, & W. 

Do. 


. 9,000 

B. 

D. 



Do. 

• •1 


R. 

1 

... 










)00 
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HIMALAYAN DTSTRICTS 
List of Kumxion 



I.S 







Nam& 

Herbarinm num 

CStrachey and W 
terbottom). 

Height of growth. 

Habit of plant. 

Colour of flower. 

Time of flowering. 


1 

44. Cnicns. 








arvcnsiB, Hoffm, m* 


ll* 

2' 

Pr. 

March 


Outer hills ... 

eriophortts, tioffm.t 
involucratus, DC.,*, 


H. 


... 

... 


... 

laa 

6' 

Pr. W. 

August 


Jalat, B&lam 

▼ar. horrida •< • 







river. 

argy racanthuB, 


II. 

6' 

Pr. W. 

April 

.. 

Naini T&l, U- 

Btnlh. 






lam. 

var. nepalenaiB 

*** 

H. 

6' 

Pr. W. 

August 

,,, 

Do. 

Wallichii, Benih. 

... 

H. 

6' 

W. 

Do. 

„ 

I.ohathal, Al> 








mora. 

45. Sanssarea. 

obvallatai Wall. ««• 

4 

H. 

l'.-2' 

Pr. 

Do. 


Pindari, Barji- 



H. 





kang Pass. 

braeteatai Dent. 

a 

3"- 6" 

Pr. 

Do. 


Balchiia Pass, 

Kunthiana, Wall.,** 


II. 





Lanjar. 

8 

2"- 3" 


Do. 

... 

Kalam, Kala- 

Borocephala H.f* 

6 

II. 

2"—3" 

Pr. 



javrar. 

^T. 





Do. 

... 

Balchha Pass... 

gOBsypiphorai Ihnm 

1 

II. 

2"— 6" 

Pr. 

Do. 


Barji kang, Ke> 







ddrnath. 

graminifolia, Wall.f 

3 

H. 

3"— 9" 

Pr. 

Do. 

... 

BarjikangPoss, 

Candolleana, Wall.... 

13 

II. 

3' 

Pr. 

Do. 

,, 

Pindari 

piptathcra, Edgew.f 

13 

H. 

3' 

Pr. 

Do. 

•I. 

Do. 

candicauB, Clarh ... 


H. 

l'-2' 

Pk. 

March 

••• 

H awalbdgh, 

albCBcenB, /// .^r r., 

16 

H. 

5' 

... 

August 

... 

Naini Til. 
Josimath, Gb> 

denticulata, Wall.,,* 

11 

H. 

4' 

Pr. Br. 

Do. 

... 

gar. 

Dwili, Bilam, 








Niti. 

hypoleuca, Sw-«np., 
deltoidea, CtorAe ... 

•M 

H. 

H. 

4' 

6' 

Pr. 

Do. 

Do* 


Jalat, &o. 

Do. 

sp. — 

6 

H. 

r~2" 

Pr. 

Do. 


Unta-dhura ... 

M ••• 

7 

H. 

8"^6" 

Pr. 

Do. 


Balchha Pass...: 


9 

H. 

1' 

tM 

Do. 


Plain of Guge, : 

„ — — ... 

10 

H. 

4"-6" 

Ml 

Do. 

• a 

Gotbing ... 

46* Jnrinea. 








macr 0 c e p h a 1 a, 

• •• 

H. 

1' 

Pr. 

Do. 


Bilam, Pin- 

Benth. 







dari. 

47 . Serratnla. 

pallida, DC. 


H. 

1|'— 2' 

Pr. 

Juno 


Binsar, Gigar, 

1 
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(continued). 



Remarks. 


=s Cirsium No. 4|| in Herb. S. & W. 

—Cirsium No. 3 in Herb. S. & W. 

— Cirsiu'u No. 2 in Her)). S, & W. 

=:= Cirsium No 1 in Herb S. & VV. 
= Cirsium No. 4 in Herb. S. & \V. 


... ’sAploiaxia No. 2 in Herb. S. & W. 


= Aphtaxia No. C in Herb. S. & W. 
\=2 /\pU4itxis No. r> in Herb. S & \V. 


» nohmlo'a macrocephala in Herb. 
S. & W. 


65 
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-himXlayan districts 

Lut of Kumaon 


Kame. 

Herbarium number 

(Strachoy and Win- 
terbottom). 

A 

t 

0 

•s 

4» 

1 

w 

Height of plant. 

Coloar of flower. 

Time of flowering. 

i 

48> Tricholepis 







farcata, DC. 

1 

H. 

9'— 3' 

>•- 

September, 

Harlol Pass ... 

elongata^ DC, ... 

49- Carthamns. 

2 

H. 

4' 

Buff 

July 

Almora 

tinctoriiA, L. 

... 

H. 

S' 

Sc. 

March ... 

Outer hills ... 

50* Lencomeris- 







apectabili^) Don ... 

... 

S. Tr. 

10'— 20' 

Wh. 

May 

Do. ... 

51. Ainsliflea. 







pteropoda, DC. ... 
aptcra, DC. 

1 

H. 

W 

Pk. 

March ... 

Naini T41> &c., 

S 

H. 

2 '^3' 

Wh. 

Do. M. 

Gagar, &c. ••• 

59. Gerbera. 







lanuginosa, Benth.t 

... 

H. 

6"-8" 

Pk. 

Do. ... 

Naini T&1, &c, 

macrophylla, WuU.t 

53. Fieris. 

... 

H. 

2' 

Wh. 

December, 

Binsar, &c. ... 

hieracioidca, L. ... 

... 

H. 

U'-3' 

Y. 

August .. 

Tola, Niti, 
Byansi. 

54. Crepis. 







foBtida, 1. ... 

... 

II. 

6"— 8" 

y. 

April .. 

Almora, &o. . 

japonica, Benih. ... 

... 

H. 

9'-'3' 

Y. 

February. 

Outer hills ... 

glauca, benih. 

... 

II. 

6" 

y. 

September. Milam, Nitl ... 

glomerata, Dcm, ... 

... 

... 

... 

«•! 

... 

Barjlk&ngPass. 

65. Tarazacmn. i 







Dens'leonia, Des/*., 

... 

... 





TBf. eriopodu-n ... 

9 

H. 

3''l4^' 

y. 

All the 
year. 

B4lam, Naini 
T&l. 

,, panrulnm ... 

1 

H. 

2" 

y. 

Do. ... 



3 

H. 

6" 

Y. 

August ... 

Ntti *** .. 

M — — * 

4 

U. 

1" 

Y. 

Do. ... 

Kyangar Pass, 
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% 

1 

1 

Himd- 

laya. 



"o 

1 

1 

•ft 

a 

1^' 

& 

d 

tf 

b 

1 

Bemarka.^ 

Op:)n 

8,000 

R. 




Do. N. 

6.500 

R. 




Cultivated ... 

1-4,000 

R. 

... 

... 


Dry, op n 

3— .5,000 

R. 

i 

... 


WooJb ... 

6—7,000 

1 

K. 

i 



Do. 

6,6—7,500 

R, i 

1 




Open rocki ... 

6 6—8,600 

1 

R. 

1 


•aOreosmK lanuginosa in Herb, 

Open ... 

6,6-7,600 

R. 



S. & W. 

^ Hern era nepulensis iA ^lecb. 

Do. 

7,6—11,500 

R. 

D. 

... 

S. & W. 

Do. ... 

6—7,000 

R. 



•a ffarkbausiit. feet'da in Herb. 

Do. 

1—6,600 

R. 



S & W. 

■» Yinmifia No. 1 in Herb. S. & W, 

Do. 

11—18,600 

... 

D. 

... 

« Youngia No. 2 in Herb. S & W. 

Doj 

kU 

14,000^ 


... 

; ” 


... 

Do. 

1 7-10,000 

R. 

D. 

... 


Do. 

6—10,000 

R. 

... 

... 


Do. 

' 11,600 



T. 



16,000 

... 

... 

••• 
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HIMA'LAYAN DISTRICTS 

List of Kttmaon 


Name. 

Herbarium number I 
(Strachey and Win- j 
ter bottom). j 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

56. Lactuca. 







obtusa, Fenlh. 


II. 


Y. 

February^ 

Almora, &e. .. 

(lipw'cia, Don 

a 

TI. 

r- 2' 

I'r. 

April 

Almora 

lonRifolia, DC. ... 

Ba{{ittarioi(lcB, B, 

2 

11. 

2' 

I’r. 

AugUBt ... 

Bamgnnga Tal- 
ley, Almora. 

Clurhe 

1,4 

11. 

I'-ii' 

Pr. 

AugtiBt ... 

Gangoli . ... 

lirunoniana, WuU., 


JI. 

2'* 3' 

Li. 

AugiiBt ... 

Kalimnndi ... 

Iniciliflora, DC. ... 


il. 


Bl. 

Angiifit ... 

Balam, Milam, 

inacrorhiza, Hook. 

... 

JI. 

l'-2' 

Bl. 

August ... 

Kalam, Niti ... 

var. aaxatilis 

... 

H. 

ir 

Bl. 

AlIgUBt ... 

Nlti 

IjeBBertiana, (la//.... 


H. 


Bl. 

An.;;uBt ... 

Niti, valleys of 
(ruga, Ralam. 

Dubyaea, Benih. ... 

... 

11. 

3' 

Y. 

AnguRt ... 

Sjiba, Pinduri, 

ap.-^r- 

57- *Soiicli\is. 


11. 

2' 

Y. 

May 

Sarju valley ... 

asper, VUl. 

2 

IJ. 

3' 

y. 

February, 

Outer hillB ... 

arvensif*, 

68* Tragopogon. 

1 

H. 

3'--4' 

y. 

February, 

Ditto 

gracilc, Don. 

LXllL-CAMrANU- 

L.\C1LE. 

1. Lobelia- 

Wall iclii ana, Uf. 


IJ. 

G"— 9" 

Y. 

April 

Almora 


1 

II, 

4' 

l»k. 

February, 

Naiiii Tdl ... 

pyraniidaliB, »l«//., 

2 

11. 

6' 

Pr. 

!Octol)fcr ... 

Namik,JagC8ar, 

trialata, Ham. 

% Cepbalostigma 

3 

IJ. 

4' 


Sipteiuber, 

Dhanpur •. 

hirautum, Edgew ... 

3. Waiilenbergia 

... 

II. 


... 

1 

Almora 

. gracillBf DC. 

2 

! 

6" 

Bl. 

' M arch ... 

1 

Almora 
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Condition of soil, &c. 

V 

► 

Ulmd- 

Itya. 



Elevation in fe 
the sea. 

Rainy. 

Dry. 

1 Tibet. 

Remarks. 

Opvn 

4- -6,500 

U. 



Microrhynchat No. 1 in Herb. 

s. & iv. 

J)o. 

6,6.50 

U. 




1)0. 

4—6,600 

U. 




Do. 

.5,500 

U. 



= Mrhnoseris No. 4] in Herb, S. & 
W. 

■KoR’Ht 

7,6—0,000 

\i. 



= 1‘renfnilhes Nob. 1 &3in Herb. 

S & W. 

Open 

12,000 

U. 

1). 


^ Mulye iiuiii graciliflorum in Herb. 
S. & W. 

Open rocks ... 

7-11,600 

K. 

D. 


.- Mehnwseris No. 1 in Herb. S. & 
W. 

Open 

11, .500 


D. 

” 

sa Mvlttmeris No. 4 in Herb. S. & 
W. 

Open rocks ... 

12—16,000 

... 

D. 

T. 

B Mdanomit Nos. 2 & in Herb. 
S. &W. _ 

Open 

9—12,500 

li. 



c= liisphla in Herb. S. & W. 

Do. 

4,00«) 

U. 



tsM 'icnn hynchus No. 2 in Herb. !S. 
& W. 

Do. 

1^ 5,500 

li. 




Do. 

1—5,500 

li. 

... 



Do. 

6—6,000 

li. 




Do. 

6—6,000 

li. 



= L. puramldatia in 11. Iiid. iii.» 

Forest 

6—7,000 

Ji. 

... 


p. 426. 

Fields 

6,000 

li. 



Open 

5,000 

11. 

... 

... 


Do. 

5,000 

K. 

... 

... 

saCtmpanula No. 11 in Herb. 8. & 
W. 


hima'layan districts 
List of Kximam- 


3- Wahlenbergia> 

— {cfnicluiieU). 
pedimciilarifl, A . DC. 

«p — 

4- Codonopsis. 

f mrparea, Wall. 
urida, Lindl. 

TiridiB, Wall. 

5. Cyananthus- 

lobatiis, Wall. 
iinifoliuBi Wall. ... 
integer, Wall. 


latifolia, L. ... 

argyrotricha, Wall.^ 
ariBtata, Wall. ... 

cana, Wall. ... 

camoea, Wall, ... 
cashmiriana, HoyU^ 
ramulosa, W all. ... 
Bjlvatica, W'all. ... 
caneBcens, W^all. ... 
colorata, Wall. ... 

xxiv.-ericacea:. 

1. Gaultheria- 

trichophylla, Royle. 
nnnimularioidcB, 
Don 

a. Cassiope. 

faitigiata, Don ... 

3- Andromeda* 

oralifolia, Wall, .m 
▼ illOBa Watt. 


a H. 4^' Li. May 

1 II. 3"-4" 


1 H. Bc. 3' Pr. August 

2 H BC 4' Pr. Or. August 

3 H. BC. 10' Gr, Br. August 


1 n. 12" Bl, August 

2 H. 6" Bl. August 

3 H. 9" Bl. August 


1 H- 3' Pr, August 

2 H. 3"— 4" Bl. August 

3 IJ. 8" Bl. August 

4, 7 H. 6"--I0" Bl. August 

6 H. 6" Bl. May 

6 H, 8" Pk. August 

9 2' Bl. August 

10 H. 9"— U" Bl. August 

12 11. 10" Bl March 


H. l'^2' 


Bl. 'March 


Lahdtliat ... 
Ralam river .. 

. Rathi, Kalimun- 
di Pass. 


, Pindari, Udlam. 

Ditto iM 
> Bur PasB ... 


. KdlimimdiPassJ 
&c. I 

. Champwa, Niti 
. Shargcha, Mi-' 
la<n. 

* Naini Tdl 
.:MddhariFaBS . 

. Milam, Niti- ... 

. Lahathal, &c , 

. Binsar, .. 

. Almora ... 

. Almora ... 


1 Sh. 3"- 4" Pk. June ... Midhdri Pass, 

2 Sh. 9' Pk. Jtine UhGr 

••• Sh, 1' l>k. June ••..Findari, &c. ... 


3 Tr. 20' Wh. June .. Naini Tdl, &c., 

2 Tr. 20' Wh. June ... Rogila 
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Plants — (continued ). 


A 

’§ 

1 

Hmd- 

latfa. 


} ■ 

•g 

i 

’’■S 

1 

Elevation in fe 
the sea. 

Rainy. 

i 

Tibet 

Remarks. 

Open 

7,000 

R. 

R. 


... 

tcCampanula No. 8 in Herb. S. & W 

Do. 

6,000 

R 




Do. 

lUjOOO 

R 

... 

... 

- C. rotundijoliot Benth f 

Do. ••• 

6,6—7,000 

R. 

... 

... 

Do. 

10—12,000 

R. 




Do. 

12—13,000 

U. 

... 

... 


Open rocks ... 

10—11,000 

R. 

... 

... 


Open ... 

8,6—11,000 

R 

D. 

... 


Do. 

8—1 1,000 

R. 

D. 



Do. ... 

13—16,000 

... 

D. 

T. 


Do. 

7—8,000 

R. 



= Peracarpa carnosa, H. F. ^ 7, 

Forest 

8,600 

R. 

... 

... 

Open 

12—18,000 

... 

D. 

•«« 

= C, colorata No. 13 

Do. 

6-12,000 

R- 

... 

.» 

Do. 

5—7,000 

R. 




Do. 

6,500 


... 



Do, ... 

6—8,000 

R. 

- 



Open banks ... 

10—12,000 

K. 




Do. 

7,6—10,000 

R 

... 

... 


Open 

1 

1 

R. 

D. 

... 


Forest 

6—9,000 

R. 



«» Pierit No. 1 in Herb, S. & W. 

Do. 

10,000 

R. 1 

1 1 

... 


- Ditto No. 2 in Herb. S. & W. 
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htmXlayan districts 


IJd of Knmaon 


Name. 

Hefbariuiu number 

(Strachey and W in- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

& 

4 . Rhododendron- 







lepidotum, Wall. ... 

1 

Sh. 

1"-U" 

Pk. 

June 

Pimlari, Boin- 
pras. 

anthopogon, Don ... 

2 

Sh. 

l'_2' 

Y. 

.Tunc 

Ditto ... 

campanulatiim, Don^ 

.3 

SI:- 

10' 

Li. 

May 

Pindari, &c. 

noliilc, Wall. ... 

4 

Sh. 

8' 


... 

Chnmpwa .„ 

? ••• 

5 

Tr. 

20' 

ii! 

May 

Jhuiii ... 

barbatiim, 0. Don, 

C 

Tr. 

20'— 25' 

li. 

May 

M&dhari Pass, 

arborcura, Sm. ... 

... 

... 



... 

•1. 

var. Toseum ... 

7 

Tr. 

25' 

ii‘. 

May 

Nainik 

„ puniceum ... 

8 

Tr. 

25'— 40' 

B. 

May 

Naiui Tal, &c., 

lxv.-primud- 

ACEili). 

1. Primnla- 







speciosa, Don 

1 

H. 

I'-U' 

Tr. 

January ... 

Almora, Sic. ... 

dcnticulata, Sm. 

3 

H. 

1' 

Pr. 

March ... 

Niiini 'I’a!, &c., 

capitata, Hook. •*. 

,3 

If. 

9" 

Tr. 

May 

Pindari, Baj- 
hoti. 

Stnartii, Wall. 

4 

II. 

1'— 2' 

Pr. 

June ... 

Pindari, &c. ... 

Moorcroftiana, Wall., 

5 

If. 

3" -4" 

Pr. 

July 

Niti Pass 

aibirica, Jacquem. •• 

6 

II. 

r— li' 

Pr. 

July 

Pindari, Niti, 
&c. 

var. tibetica ... 

16 

II. 

1" 

Pr. 

September, 

Gytinima 

floribunda, Wall. ... 

7 

H. 

4"— 6" 

Y. 

January .. 

Naini Tal 

pulveruleiita, Edgew., 

8 

5- 

6" 

Pr. 

April .. 

Madhari Pass, 

nana, Wall. 

9 

H. 

6" 

Pr. 

May 

Chanipwa, Pin- 
dari. 

fulplmrca, lloohf,,* 
petiolaris, Wall. ... 

10 

H. 

3" 

Pr. 

February, 

vSuring ... 

11 

H. 

4"-6"i 

Pr. 

May 

Madhari pass... 

autumnalis, Honk.f. 

12 

H. 

4" 

Pr. 

October ... 

Namik 

Stracheyj, Hook. f. 

13 

H. 

r 

Pr. 

August „. 

Bar ji hang Pass, 

minntieainia, Jac-. 







quem. ••• 

14 

H. 

r 

Pr. 

July 

BarjikangPass, 

Bompras. 

2. Androeace- ^ 







rotundifolia,f/ar(/M>., 

1 

II. 

.3" 

Wh. 

February, 

Plains, Bage- 
sar. 

incisa, Wall. ... 

2 

II. 

3" 

Pk. 

May 

Almora 

lanaginoBa, Wall..,* 

.3 

1 H.rn. 

.3" 

Pk. 

May ... 

Naini TM - 

iarmentosa, Jl'tf //. .« 

4 

1 H.rn. 


Pk. 

July ... 

B41am, &c. ... 

Jacqueropntiii Dubg, 

6,10 

H.rn. 

1"— 3" 

Pk. Pr. 

August ... 

Topidhunga 

Langar. 

padicillata, Royle ... 

* ! 

! “• 

6" 

Pk 

May 

Dw&li 
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Conditions of soil, &c. 

Elevation in feet above 
the sea. 

//imd- 

laya. 

Tibet. 

Remarks. 

Rainy. 

! 

Q 

Open 

9—14,000 

R. 

D. 



1)0. 

10—14,000 

R. 

D. 

... 

vs O^imolhaniHUK in Herb. S. & 

Do. 

9—12,600 

R. 

D. 

... 


Do. 

10,000 

R. 

... 

... 


Forest 

9,000 

R. 

... 

... 


Do. 

9—10,500 

K. 


... 


• M 

... 

... 


t** 


Do. 

10—11,000 

R. 

... 

tM 


Do. ... 

4—10,600 

R. 

D. 



Near water 

4—6,000 

R. 




Woods 

7,6—10,000 

R. 

... 

... 


Open ... 

12—16,000 

R. 

D. 

T. 


Do. 

11,6—14,000 

R. 

D. 

T. 


Do. 

16,800 


... 

T. 


Open, wet 

11—16.000 

R. 

D. 

T. 


Wet 

16,600 



M. 


Wet banks ... 

3—7,000 

--T 

... 



Wet rocks ... 

8,000 

ii. 


... 


Open 

12,000 

••• 

... 

... 


Shady banks'... 

4,600 



• •• 


Open & woods, 

9— i2,ooo: R. 




Woods, wet ... 

8,000. R. 

... 



Open 

14—16,000 

R. 


... 


Do. 

14—16,000 

R. 

D. 

T, 


Fields 

1—3,000 

u. 

•«. 

... 1 


Dpen 

6—7,600 

'u. 




Mi 

6—7,600 

R. 


... 


^ Do. banks ... 

8—12.000 

R. 

... 

... 


Open 

16— 17,000| ... 

... 

T. 


Banks 

8,000 

'k. 

1 

... 

... 

- ■ 
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HIMA'LAYAN districts 

List of Kumaon 


Name. 

Herbarium number 

(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

2< Androsace— 

(concluded). 

ap. — 

1 

11. 

.r— 4" 

Pr. 

July 

Bampa, NIti ... 

villosa, L. 

8,11 

IT. St. 

1"— 2" 

Pr. 

July 

Mihini, KogiJa, 

globifcra, Dnbi/. ... 

9 

IL 

1" 

Pr. 

July 

Guge. 

Barjikang Pass, 

3- Lysimachia- 
debilis, Walt. ... 

1 

11. cr. 

6" 

Y. 

June 

Giigar ... 

pyramidalis, Walif 


H- 


Pk. 

July ... 

Binsnr 

sp. 

3 

U. 


Pk. 

May 

Madlulri Pass, 

alternifolia, Ifa//., 

4 

H. 

0" 

Pk. 

July 

Dwsili. 

Alinora, &c. ... 
JagcBur ... 

lobclioiiles., Wall.f 

6 

II. 

U' 

Pk. 

August ... 

4< Anagnathis. 

arYensiB, L. 


U. 

6" 

Bl. 

February, 

Outer hills ... 

LXVI.-MYKSINA- 

CEAD. 

1- Ibesa. 

argentca, Wall. ... 

1 

Sh. 

6'— 6' 

Mt 

May 

Binsar 

indica, A.DC. ... 

2 

Sh. 

15'‘-20' 

..* 

March m. 

Kota, outer 

2. Uyrsine- 

bifaria, Wall. 

'i 

Sh. 

3'— 4' 

B. 

February, 

hills. 

Binsar, &c &c.. 

BemiBcrrata, Wallf 

2 

Sh. 

20' 

••• 

March ... 

Naini T6I, &c., 

3. Emlielia- 

robuBta) Uoxh. ... 

... 

Sh. 

16' 



Kota- Ddn m. 

4- Ardisia. 

floribnnda, Wall. 


Sh. 

10' 

Pk. 

May ... 

Below Binsar^ 

humilis, Vahl. ... 

Ml 

Sh. 

8' 

... 


Punagiri ... 

LXVn.-SAPOTA- 

CEAil. 

1. Bassia. 

bbtyraoea, Roxh. ... 

1 

Tr. 

86' 


January ... 

Bh&bar 

ep.< — 

2 

Tr. 

1 

26' 


January ...Barju valley ... 
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niMA’LAYAN DISTRICTS 

List of Kumam 


Name. 

Herbarinm number 

(Strachey and Win- 
terhottoni). 

Habit of growth. 

Height of plant. 

Colour of flower. 

'S 

s 

% 

« 

CH 

0 

o 

a 

H 

Locality. 

LXVIIL— KBENA- 
CKiE. 

1- Diospyros- 







lanccacfolim lioxK .. 

... 

Tr. 

30' 

Wh. 

It* 

[Cota Dun .. ^ 

LXIX.-.STYRACBiE. 

1. Symplocos. 







crntaigoidcs, Don ... 

1 

Tr. 

16' -26' 

Wh. 

May 

Binsar, Almora, 

llamiltoiiiana, Wall, 


Tr. 

20' 

Wh. 

March 1 

Eastern Bhabar, 

ranioEiiRstina, W»ll, 

3 

Tr, 

20' 

Wh. May ..I 

Binsar, Gitgar, 

polyetachya, WalL^ 

4 

Tr. 

35' 

Wh. 

September, 

Maikhanda i.. 

LXX.~GLEACEiE. 

1- Jasminum. 







riTolutuni, Sims 

1 

Sh. 

16' 

Y. 

May 

Dwali 

var iuoiloruii) ... 

a 

Sli. 

10' 

Y. 

April M. 

Naiui T61 .. 

piibesccns, Willd , ... 

3 

S. 8C. 

10'— 16' 

Wh. 

March M* 

Bhabar, Bage- 

officinale, L h. 

4 

B. sc. 

10' 

Wh. 

May 

Bar. 

Naini Tal, Ka- 

grandiflorum, L. .„ 

6 

Bh. 

8'— 10' 

Wh. 

March ... 

thi. 

Almora, outer 
hills. 

Ramgar valley. 

dispermiini, WnU.,,^ 

6 

S. sc. 

10' 

Wh. 

April 

arborescens, Roxb , .. 

7 

B. 8C. 

8'— 10' 

Wh. 

February, 

Bhabar «. 

glaudulosuin, Wull.f 

8 

Bh. 

10' 

Wh. 

May 

Bhainskhet ... 

2- NyctantheS' 
arbor>tri8tis, L. ... 

nt 

Sh. 

10'— 20' 


May .M 

Kota Duu ..• 

3- Schrebera- 







BM'ietciioidcs, Roxb , 

... 

Tr. 

20'— 30' 

Wh. 

June Ml 

Do. 

4. Syringa. 







Etnodi, WalL ... 

... 

Bh. 

16' 

Wh. 

May ... 

DwMi,Niti,&c. 

5. Fraxinas- 

floribunda, Wall. 

1 

Tr. 

40' 

Gr. 

April ... 

Naini TM, Bin- 

xanthoxyloides, Wall, 

2 

Tr. 

20' 

... 

May 

1 sar. 

JDhauli river ... 

1 



Conditions of soil, &c. | 
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4-8,000 U. 

1,000 li. 
7—8,000, li. 
6,500j li. 


8,6—9,500 li. 

6.5- 7,600 li, 
l-3/)00 K. 

7__8,000 li. 

4-8,000 li. 

4-7,000 li. 
1—2,600 li. 

2.6— 3,600 K. 


2,6-3,600 U. 



HIMi^LAYAN DISTHICTS 
List of Kumaon 


O'jSO 


Name. 

tr 

Herbarium number 
(Strachey and Win- 
terbottom). 

1 

& 

o 

43 

» 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 


6 01ea> 








glandulifvra, Wall.... 

1 

Tr. 

30' 

Wh. 

April ... 

Naini Tal, 
cr hills. 

out- 

acuminata, Wol/. 

2 

Tr. 

40'~60' 

Wh. 

JllUO 

Kapkot 


cuspidata, Wall. ... 

9 

Sh. 

10' 

... 

June •». 

JoHiinath 


compacta, Wall, ... 

4 

Tr. 

30' 

Wh. 

May 

Satrali valley, 

7- Ligustrnm. 








nepalense, Wall. 

1 

Sh. 

16' 

Wh. 

June ... 

Biusar 


bractcolatum, IJo/i, 

2 

Tr. 

20' 

Wh. 

May 

Kankot 


robustum, Hf. ^ T. 

LXXL-ArOCYNA. 

» 

Tr. 

16' 

Wh. 

May 

Tola (Sarju 
valley). 

CEAi. 

1- Carissa. 








diffusa, Uiixh, 

... 

Sh. 

10' 

W. 

June 

Outer hills 


2. Vinca. 








pusilla, Mwrr. 

etf 

U. 

1' 

Bl. 

October ... 

llawalbagli 

... 

3. Alstonia* 








Bcholaris, A. Br. ... 

4. TabernsBmon- 


Tr. 

30'— 40' 

Wh. 

Marcli ... 

Kota Dun 

M. 

tana. 








coronaria, /?. Ur. ... 

5. Holarrhena. 

... 

Sh. 

G' 

Wh. 

July 

Bdgesar 

•01 

antidysenterica, 








Wall. 

1 

Tr. 

25' 

Wh. 

January ... 

Bhdbar 

... 

pubcsccns, Wall. 

2 

Tr. 

20' 

Wh. 

January ... 

Do. 

... 

6. Vallaris. 








diohotoma, Wall. .. 

... 

S. sc. 

16'— 20' 

Wh. 

Marcli M. 

Do. 

Ml 

7* Wrightia. 








mollisfima, Walt ... 


Tr. 

30' 

Wh. 

January 

Do. 

... 
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Plants — (continued) . 


6 

ad 

1 

•s 

1 

1 

Himd- 

laya. 



.S 

■S " 

os Ol 

u 

Rainy. 


i 

s 

Betnarks. 

Open 

3,600 

• 1 

B. 

... 

... 


Forest ... 

.3,500 


... 

... 


Woods ... 

6—8,000 

B. 

... 

... 


Do. 

6—6,000 

B. 

• •• 



Forest ... 

6—7,000 

B. 




Do. 

.3,500 

B. 


... 


Open 

6,600 

B. 




Forest ... 

1-3,600 

B. 

- ' 

... 


Open . 

4,000 

B. 

i 

... 


Forest 

1—3,000 

B. 

tM 

... 


Cultivated ... 

1—8,000 

B. 

... 



Forest ... 

1,00C 

» B. 




Do. 

i,oor 

) B. 

•- 

tat 


Dpen 

1— 3,00€ 

) B. 

•M 



Forest 

, 1— »,60( 

\ B. 


•• 
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HIMALAYAN DISTRICTS 

List of Kumaoil 


Name. 

Herbarium number 

(Strachey and W in- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

1 

1 

•s 

. 1 

H 

Locality. 

8- Nerinm. 







odorum, Solaml. ... 

9. Cbonemorpha. 

• •• 

Sh. 

6' 

Pk. 

May 

• 

Bdgesar, &c. ... 

macrophylla, fr. /)ow, 

LXXII.-.ASCLEPIA- 

DACEAii. 

1. Cryptolepis- 

.M 

Tr. 

... 


•*1 


reticulata, Wall. ... 

2- Feriploca- 

calophylla, Falc, ... 


S. sc. 

10' 

• •• 

III 

Bdgesar, Bha- 
bar. 

3* Calotropis. 

a«« 

S. sc. 

40' 

Gr. Br. 

March ... 

Outer hills ... 

procera, R. Hr. ... 

1 

Sh. 

8"-10" 

Wh. Pr 

March ... 

Bhdbar 

gigantea, R. Br, ... 

4- VincetoxicRin. 

2 

Sh. 



March ... 

Do. . 1 *. 

ap. — 

5. Cynanchum. 

... 

n. 

1' 

... 

July ... 

Bampa,Bhatkot 

auriculatum, W.^A, 

1 

II. Sc. 

8' 

Gr Y. 

August ... 

Balam Valley, 

glaucum, Wall, ... 

2 

II. 

I'-li' 

Y. 

August ... 

Almora, Naini 
Tdl. 

DalhouBie, W.^.A. 

6- Fentasachme- 

3 

II. Sc. 

2'--3' 


August ... 

Damus, &c. ... 

Wallichii, Wight ... 

7- Qongronema. 

ftf 

Sh. 

6"— 12" 

Wh. 

May ... 

Kapkot 

nepalense, Dene ... 

8. Tylophorai 


II. Sc. 

10' 

Y. 

August ... 

Bdgesar, Moh- 
argdri. 

Goranli, Dent., ... 

1 

Sh. 

12" 

Pr. 

June 

Jagthdna Pass. 

hinuta, Wight ... 

2 

... 

... 
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HIMA'LATAN DTSTB1CT8 

List of Knmaon 


]E7aino. 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

1 

ft 

o 

.1 

& 

Colour of flower 

Time of flowering. 

Locality. 

9- Marsdenia* 

tenacissima, W Sf A. 

1 

H. Sc. 

8'— 10' 


July 

Almora, ., 

Calcsiana, Wight *•« 

S 

S. Sc 

... 

... 

July 

Ditto. 

Koylei, Wight 


S. Sc. 

10' 

Or. 

May ... 

Sarju valley. 

Incida, Eilgew. 

4 

II. Sc. 

30 

Pr. 

Aiiguat ... 

Naini Tal.. 
Ilinsar, Nnini 

Bp. 

6 

... 

... 

... 


Tal. 

? 

10. Fergalaria. 
odoratifisima, X. 


11. Sc. 

16' 


June 

Almora, outer 

11. Hoya- 

lanccolata, Wall. ... 


S. 8C. 

20' 

Wh. 

March ... 

hillB. 

Kota D6n, Kap* 

longifolia. Wall. ... 

S 

S. BC. 

16' 

• M 


kot. 

Bilgesar 

12. Leptadenia. 

viminea 


Sh. 

4'-6' 

Ml 

1 

Bh&bai 

13- Ceropegia- 

elcgans, M all 

1 

H. Sc. 

10' 

Pr. 

July ... 

Almora 

Wallicliii, Wight ... 

S 

H. 

1' 

Pr. 

April Ml 

I^aini TM ... 

LXX1II.-LOGA. 

NIACEiE, 

1. Baddleia. 

crispa, Bentk. 

1 

Sh. 

6'— 10' 

Li. 

March ... 

Almora .*• 

Nccmda, Ham. ... 

2 

Sh. 

6'— 10' 

Wh. 

April 

Bh&bar 

2. Oardneria. 

angnstifolia, Wall. 

• M 

S. BC. 

16' 

•ft 

March ••• 

Binsar, G4gari 

LXX1V.-~GENTIA- 

NAC£L£. 

1. Crawfurdia. 

foacicalatai Wall . ... 

• •• 

H. BC. 

7"— 10" 

Bl. 

August ... 

MAdhAri Pebi. 
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(continued). 


Conditions of soil, &c. 

Eleration in feet above' 
the sea. 

Himd^ 

laya» 

Tibet. 

Reniorks. 

‘S 

1 — » 

OjK‘11 ••• 

4,600 

R. 




Ditto. .. 

4,500 

R. 

... 

... 


Ditto. ... 

6—0,000 

R. 

— 

... 


WooJs. „ 

6—7,600 

R. 

... 



••• 

!•« 

... 

... 

... 


D|)cn. „ 

2-4,000 

R. 

... 

... 


Forest .. 

a,.5oo 

R. 

... 



On rocks 

3—3,600 

R. 

... 

... 


River beds ... 

1 

1—2,000 

R. 

... 

... 

= Orthantkeru iu llurb. S. W, 

Open 

4,500 

R. 




Oo. 

0,500 

R. 


... 


Oo. 

6—8,000 

R. 




Do. 

1—1,600 

... 

ii. 

... 


Rorest 

6,6—7,000 

R. 

... 

... 


***. 

Mi 

... 

... 

... 

i 
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HIMALAYAN DISTRICTS 
List of Kitmam 



% Gentiana. 

aprica, Dene. 
tubitlora, Wall. ... 
Tuuuata, Wall. ... 
depressa, Don 
capitata, Ham. .*• 
deuemfida, Ham. 
marginatu, Griseb.j 

sp. 

pedicella, Wall. 

ap. 

ap. 

argentea, Hot/le 
Mooicroltiana, Wall. 

ap. 

aquatica^ L. 

tcnclla. Fries 
nubigena, Edgem . ... 

ap.' It. 

iquarrof^a, Ledeb. ... 

ap. 

ap. — ■ 
dccumbcna, L. 


3> Fleurogyne. 

corinthiaca, Grueh. 

var. H> 

4- Ophelia. 

aoidata, Don 



H. 3"— 4" 
H. 

H. 


IJ. I 


ir. 

11 . 

11. o"_-8" 

U. 6" 


H. 1'^' 


Bl. 

March ... 

Kota Dun ... 

Tr. 

August ... 

Barjikaug Pass 

Bl. 

August ... 

Do." 

Bl. W. 

August ... 

Milam 

Bl. 

March ... 

Shaidevi 

Bl. 

May ... 

Dwali 

Bl. 

March .. 

Aliiiora, Naiui 
Tal. 

Champwa 

Bl. 

May ... 

Bl. 

May ... 

Nilniik, Naiiii 
Tal. 

Bl. 

May ... 

Altnora, Kaini 
Tal. 

Bl. 

June ... 

Sagtea, D c o 
Pnas. 

Bl. 

June 

Do. 

Bl. 

bcptcmber, 

Bajhoti, Pin- 
dar!. 

Bl. 

September, 

Valleys of Gu- 

Bl. 

September, 

Gating, Gyan- 
ima. 

Bl. 

September,' 

Saugelui, &c. ... 

Bl. 

September,' 

September,! 

Hakas Till, Bal- 
chha Pass. 

Bl. 


Barjik&ng Puss, 

Bl. 

September,' 

Topidhunga ... 

Wh. 

Sepiember, 

Milam, Laiijar, 

Wb. 

August ... 

Ualam 

Bl. 

August ... 

Bajhoti .*• 

Bl. 

• M 

August ... 

••• 

Milam, Bajhoti, 

•ei 

Augnat ... 

Naini Tdl,Bia- 
sar, Kali* 
mundi, and 
M iidhiri 
Paases. 

Gr. y. 

August .. 

Naini Tal ... 


Roiibunda, Don 


2 


3 ' 
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hima'layan districts 
List of Kumaon 



li 

I 

o 

& 

i.-. " 


bo 


Name. 

sti 

1 

ft 

1 

a 

•c 

I 



11^ 

Ico S 

o 

o 

*» 

•g 

1 

8 

g 

•H 

0 

1 

1 

1 


n 

tn 


6 

H 


4. Ophelia— (con- 







eluded). 







alata, GrUeb. 

3,6 

H. 

2'-3' 


Augiut ... 

Binsar, Aliuo- 

^^fihrpuraRCciiB, Don^ 
ang^ti folia, Don ... 

4 

6 

H. 

H. 

2'-8' 
r— 2' 

... 

August ... 
August .. 

ra. 

Do. Naini Tal, 
Almora, Sarju 

panicnlata, Don ... 
nulchclla, Don ... 
Dalhouaiana, Grmh.f 

7 

g 

H. 

II 

2' 

... 

August .. 

valley. 

Binsar, Gagar, 

10 

H. 

r~2' 

I 

August ... 

Almora 

Ralam 

5- Swertia. 







apcciosa, Wall. ... 

2 

If 

3'-4' 

W. Bl. 

August .. 

Tiiulari, R a - 

cceriiica) Royle ... 

3 

IT. 


Bl. 

August ... 

lain. 

Kalara ... 

6. Halenia- 







elliptica, Dm ••• 

• •• 

H. 

2' 

Li. 

. 

August ... 

Tola, K d i a - 







mundi . 

LXXV.-POLEMO- 







NlACEiE. 







1. FolexnoniiutL. 







coDruleum, L. 

... 

II. 

3' 

Bl. 

August ... 

Tola, Milam ... 

LXXVI.-BORA- 







GINEAi:. 







Cordia, 

Myza^ A. ... 

latifolia, Roxb. ... 

1 

2 

Tr. 

Tr. 

40' 

... 

■a» 

March ,,, 

In Bhabar ... 
Ditto. 

2 Ehretia. 







Mrratai Roxb. 

Imvia, Roxb. 

1 

2 

Tr. 

Tr. 

40' 

30' 

W ] 

w. ] 

«ay ... ( 
^rch ... ] 

^)uter hills ... 
Bhdbar 

3. Bhabdia. 

vlminea, Da/z. .«i 

4 Heliotropiam. 

... 

Sh. 

0' 

1 

Wh. 1 

iAarch ... i 

Sarju valley ... 

brevifolium, Wall . ... 

•t* 

H. 

8" 

Tk. J 

Wy ... i 

Almora 
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(continued). 


Conditions of soil, &c. 

J Hirnd- 

88 lai/a. 

.S 

h 

y 1 if 

^ » Q 

Open 

1—7,000 R. ... 

Do. 

6—10,000 R. ... 

Do. 

3--6,00() R. ... 

Do. 

6—7,600 R. ... 

Do. 

R. 

Do. 

12,000 R. ... 

Wet open ... 

10—12,000 R. ... 

Open •*. 

12,600 R. 

Do. 

7,6—11,600 R. ... 

Do. ... 

11—12,000 R. D. 

Forest 

1—8,000 R. ... 

I>o. 

1,000 . R. ... 

Open 

3—6,600 R. ... 

Forest 

1-2,600 R. ... 

River bed 

2,600 R. ... 

Open 

6,600 R. .. 


» Remarks. 


jS 

H 



mEhretia No. 3 in herb. S. & W. 


«FUU 


HIMifLAYAN DISTRICTS 
List of Kiimaon 



5> Trichodesma. 

indicnm, R.Br 

.“^i^fiynoglossTim. 

thicroglochin, Bentk. i 

Bp. ... 2 

fuTcatum, Wall. ... 3 

Bp. 4 

Wallichii, Don 6 

furcatiitti) Wall. ... 6 

; Bp. — r ••• 7 

micranthsm, Dtaf., 8 

Bp. ... 9 

}J 

graniU^^^) BenVi. 12 

7« Solenauthtis. 


8- Echinospermum- 

barbatum, Leim. ... 
glochidiatuni, DC. 

Bp.- ••• 

9. _Eritrichiiiin. 

rotnxidifoUam, DC. 
nemoTOBTim DC. ... 
longifoliauiy Don ... 

Bp.- #t. 

Bp. ••• 

10. Asperngo. 


11. Bothriosper- 
muni. 

terellam, Fiseh and 



6"-12" Pr. March ... Outer hills ... 


3' - 4' BI. August 

3'-4' Bl. August 

' Bl. June 

3' Bl. August 

2' Bl. August 

2'-3' Bl. March 

2' Bl. June 

2'-3' Bl. June 


Bl. June 


Bl. August 
Bl. July 


9"-12" Bl. July 

2' Bl. iMay 

3" Bl. [May 


Bl. August 
B). June 
Wh. May 
... August 
Wh. August 
Wh. August 


. Balam valley . 
. Gori valley.. 
. Bmsar,Gagar.. 
. Milam .. 
. Balam valley., 
. Samkhct .. 
. Dhauli valley, . 
. Almora .. 
. Kllamundi ... 

Dudatoli 
. Patharkori ... 


, Laptel 

. Do. Bajpot.., 


, phauli valley, 

, Dw&li, PindariJ 
, Do. 


Kyungar Pass 
. Patharkori .. 

. Dwili 

. Oug6, Milam... 
. Rlilam 

. Do. ... 


2'^ Bl. August ... Kyungar Pass, 


H. 9" Bl. February, Kapkot 
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/>/rtn<s— (continued). 


4 

*0 

OB 

*8 

1 

1 

Elevation in feet above 
the Sea. 

JHimd- 

laya. 

1 

H 

Remarks. 

& 

‘S 

1 

Open 

... 

1—5,600 

... 

... 

... 

- 

Do. 


8,000 

R. 




Do. 


6—8,600 

R. 

M. 

... 


Woods 

... 

5-7,600 

U. 




Open 

•M 

11,600 

.. 

D. 



Do. 

• •• 

8,600 

R. 


... 


Do. 

... 

. 6,600 

R. 




Do. 

UJ 

8-11,000 

K. 

D. 



1)0. 

tu 

6,000 

R. 

u» 

... 


Woods 


8,000 

R. 

... 

... 


.*1 



«.. 




Woods 

f 

8,000 

R. 

ttt 

*•» 


Open 

ftl 

11,000 

R. 

... 

mma 

= Lithospermum No. 1 in Herb, 8. 







& W. 

Do, 


16,000 





Do. 

... 

14-15,000 

... 

... 

... 


Do. 


7—12,000 

R. 

D. 



Do. 


8—12,500 

K. 

.M 

... 


Do. 

... 

8—12,500 

R. 

... 

... 




18,000 



T. 

=Myo9oixi No. 1 in Herb. S. & W. 

Do. 


>i 11,000 

R. 

.M 

... 


Woods 


8,600 

R. 

... 

... 

^Myosoii* No. 4 in Herb. S. & W. 

Open 

•«l 



D. 

T. 

^Echinospermum No. 8 in Herb. 



12,000 

1 K- 

... 

... 

S.& w. 

Do. 

its 

12,000 

R. 

... 

... 


Do. 

... 

16,500 

R. 


T. 


Ftddi 

••• 

3,606 

1 ... 

... 

... 
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himXlayan district^ 

List of Kumam 


12- ^yosotiS' 

pallenB, Walt, ... 
Bjlvatica, Hoffm . ... 

13. Lithosper- 
* mum. 
teniiiflorum, L. ... 

Hacrotomia. 

Beuthainii^'l^. ... 
bracteatay DC. ... 

IS.^Onosma. 

cchioideR, Benth.^,. 
\ Kmodi, [\[aU. 


iLXSlm-CONWL- 
^ VULACKilf. 

i«:^om»a. 

BCBsilifUoTa. RotA ... 

. peB’tigridiB, A. ... 
Bp. (oxyphylla, 
Edijew. 
bona-noxy L. 

2 Convovulus. 

amnsis, Z. 

Nil, Z. 

baflbrioides, /iaw., 
3- Evolvulus 

hiTBiituB Ham. ... 

4 Forana. 

paniculiita, Roxb. ... 
racemosa, /foxA. ,,, 

6- Cnscuta. 

. macrantha, Don ... 

reflexa, Roxb 

capillaris, Edyeic.,,. 


ir. 6"-ie" BI. .August ...toam, Tola 
BI. June ' ..JlMudari 


II- 2i' BI. July .. liiilam, &c. ... 

H. I'-i*' Bt. July .. il’iutlnri, Ruj- 

I I hoti. I 


II- 5*' BI. Tr. September, Tungiiath 


H. Sc. 4 '--6' Pr. August ...'Almora 

H. Sc.j G' Pk. vVugust ...| Do. &c. ... 

U. Sc. 12' ... August ...jNuini Tal 

11. Sc. 12' Pr. Aeigust ... Kiliugiiuga val- 

I ley, &o. 


H. Sc. 2'~.3' Pk. August ...'Nfti . . 
II. Sc. 3' — 4' Li. AnguBt ... (lungoli, &c. ! 

II- Bk. AuiftBt ...jAlmora 


II. cr. 2"-a" BI. All the'Alnjora,&c. 
1 year. i 


H. Sc.l 20' 
II. Sc. 16' 


W. jMarch ...Outer hills ... 
W. I September, Almora 


H. 6' W. Pk. October ... Outer hills ... 
II. Sc. 6' W. October ... Do. .• 
H. Sc. 6" j Pk. August ...lUlam, Niti^. 
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(cpiitinued). 




c3 

^ /... 

•' 1 ■ 

Himd- 





iaya. J 



8 • 

1 






'o 

BG 

a 

1 



^r^mark.. 

1 



& 




i 

fel . 



1 


5 

w. 


Q 

P 

4-. 







i;)ppn ... 

12,000 

R. 

'i>. 

... 


Ncarwater^ ... 

11,000 

11. 

... 



• M 

... 

R. 

... 

... 

'4 







Open 

11—12,000 

H. 

D. 

T. 


1)0. 

12—16,000 

li. 




Open 

12,000 

ii. 

... 

... 

tsMaharanga in Herb. !?. j 






• i 













Do. •. 

15,000 

R. 

I ... 



Do.' 

14,000 

U. 




Woods 

6,000 

K. 




Open 

3—6,000 

K. 


... 

esCalonpction speciosum in Herb. 

S. &. W. 

Fields ' ... 

11,600 

R. 

i 

D. ... 

. t 

Open 

Do. 

^6,000 

li. 

... 


s Pharbitis Nil in Herb. S. Af, W. 

^4,000 

H. 

" 

... 

a^Niteia in Herb. B. &. W. . ' 

DOi 

1—6,000 

R. 


1 - 


On bushes .. 

1—4,500 

B. 




Do. 

4,500 

B. 

... 

... 


Do. 

1—6,600 

R. 




Du. 

1—5,000 

R. 


... 


4>n herbs 

11—13,000 

R. 

D 

... 
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HIMALAYAN MSTRIOTB 


lAtt ofKummn 



li 


■■■■ 

1 


. . 

Kame. 

Herbarium num 

( Stnehey and W 
terbottom). 

Habit of growth. 

1 

A 

o 

*.a 

o3 

» 

Colour of flower. 

Time of flowering. 

Locality. 

MXVlril^^SOLA- 







NACKiE. 







1. Solannin. 







nigrum, L. 

1 

H. 

1' 

Wh. 

March ... 

Outer hills ... 

xanthoj^a rpum, 
ScArrfd^j Var. Joe- 







quinii 

a 

H. 

a'' 

Pr. 

All the 

Do. 

lysiniachioides, W^o//, 


H. 

9" 

Pr. 

Aiigiiat ... 

Gori valley ... 

▼erbasGifuliura, L.... 

4 

Sh. 

12'— 16' 

Wh. 

February, 

Bhttbar, Bage* 







Bar. 

indicum, titei. ••• 

5 

Sh. 


... 

... 

Bhim T41 .. 

ap. 

6 

Sh. 

4' 

... 

... 

Alaknanda 






valley. 

sanctum, A. 

7 

H 

... 


••• 

Bh.-'bar ... 

2/ PhyBallB. 

8 

H. 

1' 

• •1 

• •t 

Outer hills .* 

flexuosa^ A. 

1 

H. 

2'-..V 


February, 

Kaladhungi ... 

peruviana, A. •«. 

S 

11. 

6" 

Wh. 

July 

Almora ... 

3 Datura. 







Stramonium, A. ... 

1 

11. 

3' 

Wh. 

July 

Almora, Naini 






T61. 

gp. 

2 

H. 

4' 

Wh. 

July 

Do. ... 

4. Scopolia. 







praalta, Dene. ... 

... 

H, 

I'-li' 

Gr. Y. 

July 

Niti, Tisum ... 

5. Hyosciamns. 





m 


niger, A. 

... 

U. 

3' 

Pr. 

SxAj 

Mal4ri, &c. ... 

6. Kicotiaua. 







sp. — . ... 

.M 

H. 

... 

■ •I 


Almora •*. 

IiXXIX— SCROPHU 







LaVRIAGM^. 

1. Verbascum 







Thapaus, A. ... 

1 

H. 

3' 

Y. 

August ... 

Ralam, Milam 

i 

var.— - Mt 

2 

H. 

S'— 6' 

Y. 

June in 

jNaini T£l, 






Conditions of soil, &c. 
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himAlatait Bisimcre 
L'fsf of Kmmm' 


Name. 

I 

& fl 

1 ! 

'' c 

Sr s 

i w +a 

3 

Habit of jrrowth. 

Height of plant. 

Colour of flower. 

Time of flowering, f 

Locality. 

2 Celsia 







^roniaiuloHuiia, Vohl 

3 Linaria- 

... 

11. 

2'- 3' 

Y. 

May 

Bagesar 

raiiioHiftninia,, W’uil.... 


H. : 


y. 

All the 
year. 

AVlmora, &c. ... 

4. AntirYhinum 







Oronliiim, Z« 

5 Scrophularia- 

... 

II. 

1'— 2' 

rk Y. 

March ... 

Do. 

<l(Conipo8ita, Itvule . ... 

J 

II. 

2' 

If?;', 

July 

Milam 

varicgata, /Hch. 

2 

I!. 

2'— 3' 

... 

June 

Maliiri, &c. ... 

olttiiaa, Eikew. 

.3 

11. 

2' 


Do. ... 

Almora 

himalaiciiMia, Uoy.e ... . 

4 

11. 

4' B' 

July 

KainiTal ... 

Kdgeworthii, HeaUk. 

6 

H. 

3' 

rr. Or. 

August ... 

Kiiba 

calyciiin, Oenib. 

c 

11. 

1' 


June 

Piiulari, Pa- 
tharkori.. 

Bp. 

7 

U. 

r— li' 

... 

July 

Laptel 

6- fiKlmulus. 







gracilis, 

... 

11. 

U' 

... 

April 

Lodh 

7- Mazus- 







(leniatiiH, H'*///. . ... 

1 

II. 

6" 9" 

Pk. 

August ... 

Betuli Pass 

rugosiifl, Sour. 

2 

11. j 

1 c" 

Pr. 

March ... 

Almora 

BurealOBUR, Don 

3 

11. ' 

6" 

Pr. 

Do. ... 

Kapkot 

8- Lindenlergia. 







urticipfolia, T.elim. ... 

1 

H. 

6" 

Y. 

August ... 

jagesar, &e. 

grandillora, lienl/i. ... 

2 

11 

I' 

y. 

January ... 

Bagesar, &c. ... 

mocrostachya, Henth., 

3 

H. 

2'— 3' 

y. 

March ... 

Kulapatbar 

9- Limnophila. 







mciithaBtruni, Henih.^ 

I 

H. 

a" 


July 

Almora 

Boxburgliii, G.DoVf 

2 

H. 

4" 

... 

February... 

Patli Dun ... 

hypericifolia, Benth., 

3 

... 

+ 

... 

... 

10. HerpestiB- 







Monmeria, H B.K , ... 

... 

11. 

6" 

Li. 

August ... 

Bhabar, 
ganga valley^ 


©F THB ^ORTn-WKSSTRl^N ?ROVTNCESt 

y Vrt/iZfl— (contimiod) . 


1 

Conditions of soil, &c. 

.Elevation in feet above 
the sea. 

H'm 

hty 

a 

'5 

M 

a- 

a. 

b 

c 

Tibet. 

lieniarks. 

Open 

1 

i 

11. 

... 



[Uii1cs 

1. 6,rioo . 

K. 

... 



FicMh ... 

l_f;^000 

‘ *•> 

li. 

I). 



Open 



... 


1)0. 


ii! 

D. 



1)0. 

6 7,(MI0 




Woods 

C 7,0«« 

u. 




Open 


li. 




i;o. 

!()• .|i,o()0 

u. 




Do. 

15,000 

... 


T. 


Do. 

.5,000 

11. 

... 

... 


Wet rocks ... 

8,000 

H. 




Open 

1 -^OOO 

11. 




Do. 

.'1 -y,r>oo 

K. 

... 



Shady banks ... 

1—7,000 

11. 




Do- 

.3— 5,000 

11. 

i ... 

... 


Open 

1—2,000 

11. 

! ... 

... 


Wet 

4,000 

11. 

... 



Do. 

... 


... 


Do. 

*11 

, 1—6,000 

11. 

... 

... 
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HIMifLAYAN ’DISTRICTS 
List of Kumxton 


• 















dT3 


■*2 

.3 

* 



? 

i 

S 

§ 


Name. 


& 

ft 





•cli 

*0 

3 

"S 

<M 



I'll 

H 

3 

S 

4 

*3 

U 

1 

§ 

i 

H 


11- Dopatrium- 

junccnm, Ham. 


H. 





12. Torenia. 

edentulai Grifl. 

13. Vandellia. 


H. 

2' 

Pr. 

September, 

Naini Tal, Sar- 
ju valley. 

crnatacea, Penih. ... 

1 

H. 

2" 

Pk. 

July 

Almora 

pedunculata, Penih.,,, 

2 

H. 

12" 

Bl. 

July 

Do. 

uummularifolia, Z>on, 

3 

H. 

3"-4" 

Pk, 

August ... 

Nairn Til ... 

14. BonnaYa. 







brackiata, link. 

... 

U. 

3" 

Pk. 

July 

Almora, &c. ... 

15 . Eemiphragma. 







hetcrophyllum, WaU.j 

... 

fl. cr. 

6" 


May 

China, Dhakuri 






Pass. 

16< Ficrorkiza. 







Kurrna, Roylt. 

1 

H. 

6" 

Br. Pr. 

Do. ... 

MidhiriPass... 

ap. 

S 

fl. 

9" 

... 

July 

Milim 

17! Wulfenia. 




1 



Amheratiana, Benih . . . . 

... 

H. 

8» 

Bl. 

June 

Binsar ... 

18- Veronica. 







AnagalUa, L 

1 

H. 

1^-2' 

Pk. 

March ... 

Bimgar, &c. ... 

laxa, Benih. 

s 

H. 

6"— 9" 

Bl. 

May 

Dwili 

ciliata, Pisch, 

3 

H. 

3"— 4" 

Bl. 

August ... 

1 

1 

1 

ap. 

4 

H. 

6" 

Bl. 

September, 

Milam, Topid- 
hunga. 

Kilam 

Berpyliifolia, L. 

6 

B. 

2"-8" 

Kl. 

August ... 

cana, \9all 
agreatia, L 

Maddeni, Edgew, ... 

G 

H. 

6" 

Bl. 

Do. ... 

Siba ... 

7 

8 

H. 

H. 

6"-.9" 

4" 

Pk. 

Bl. 

March ... 
Do. ... 

Almora ^ , •; 
Do., Naim 







biloba, L 

9 

H. 

6" 

Bl. 

March ... 

Naini Tal, Mi- 






lam. 

eapitata, RoyU 

10 

H. 

3"— 4" 

Bl. 

August ... 

Barjikang Paas 

lanoaa, Benih. .... 

11 

H. 

1' 

Bl. 

July 

Nitl 
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HIMALAYAN DISTRICTS 
Lint of Kunidoii 




1 

j 







I 






H 

d 

c; 



Name. 

eS ^ 
e ^ s 

o 

.S w Jj 

C « 0 

o 

Ss 

«« 

! ^ 

08 

"E 

o 

k 

O 

« 

0 

!s ■ 

o 

cd 

«H 

o 

& 




[S) 

d 

1 

a 

u 


E 

i " 

X 

0 

O 

H 

•3 

19~-Buchiiera> 


1 





hUpida, Him. 

1 

11. 

1' 

Bi. 

October ... 

Gopc8ar,A1ino* 





- 


ra. 

Bp. 

2 

II. 

V 

Bi. 

Do. ... 

Alicora, &c. ... 

20— Striga. 

eiiphraBioi(l(i|i, Benth.^ 

1 

n. 

a" 

W. 

Allf^dHt ... 

Tejam, &c, ... 

hirsiita, BSlih. 

2 

H. 

6" 

Y. 

1)0. ... 

Gaiigoli, &c. ... 

21.— Centranthera. 

hiHpida, Ii.br. 


II. 

6" 

Vr. 

July 

Almora 

22.— Sopu'jia. 







trifl(la) Ham. 

... 

II. 

2' 

y. 

August ... 

Do. 

23.-LeptorhabdoB. 

parviflora, Benth. ... 



2'- 3' 


Do. ... 

' 

Gagar, Binsar, 

24.'-Euphrasia. 







officinalis, L. 

... 

II. 

3"— 9" 

Y. W. 

June 

Dluikuri-bina- 

26.— Pedicular is. 




Vr. ^ 


yu, &c. 

mcgaiantha, Don ... 

1 

II. 

1'— 2' 


August ... 

Kalimundi, Mi- 

Ditto 

7 

H 

a" 

R. 

Do. ... 

lam. 

Ralain 

gracilis, Wall. 

2 

H. 

r— 2' 

Pr. 

Do. ... 

GirgaoBj Pitti 

Ditto 

11 

A. 

9" 

K. 

Do. ... 

rirer. 

Gothing 

carnosa. Wall, 

3 

H. 

r—i2" 

B. 

August ... 

Naioi Tal, Ai- 

Blphonantha, Don 

4 

11. 

6" 

K. 

Do. ... 

mora. 

Raiani 

pcctinata. Wall. 

6, 16 

JI. 

3' 

R. 

Do. 

Saba 

tabiflora, FUeh. 

6 

H. 

4" 

Y. 

Do. .;. 

Miiam, valleys 

Tertloellata, Wall. ... 

8 

II. 

4"— 6" 

R. 

Do. ... 

of Gag6. 

B a r j i k g 

rersicolor. Wall. 

Ditto 

9 

H. 

C" 

R. 

May 

Pass. 

Pindari 

13 

H. 

4"~.9" 

Br. Y. 'September. 

Rimkin, Balch- 

Hookerlana, Wall. ... 
rhinaathoides, , 
Sehrenk. 

10 

12, 13 

fl. 

4"— 6" 

e" 

R. ‘ 
K. 

lune 

September, 

ha Past. 
Rogi-Ia 

Baichba Paw ... 

Bp. 

14 

H. 

3" 

R. 

Do. ... 

Do. 


Conditions of soil, &c. 
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HIMALAYAN DISTRICTS 

List of Kumaon 


LXXX.-OR()BAN. 
ClJ AC£^. 

l—iEginetia. 

indica, RotjU. ... 

3 .— Orobanche- 

indica, Wall. 

sp. 

sp. — 

epithymum, DC. ... 

LXXXI-PLUMBA- 

GINACBiE. 

1— Plumbago- 

zeylanica» L. 

LXXXn.~GKSNEB. 

ACB£. 

1.— ^schynanthiis. 
ramoaisBima, Wall . ... 

2. — LysionotuB- 

ternifolia, Walt ... 

3. —Ehynchoglos- 

Bum. 

obliquum, DC. 

4 . — Platystemma. 

TlololdCB^ Wall. 

5— PidymocarpRs- 

lanuginoaa, Wall. ... 
macrophylla, Wall . ... 

inbalternans, Wall. 

6.-€hirita. 

bifolia, Don 
Edgcworthii, DC, ... 


II. 1 ' Br. Pr. August 


... ... March 

... 6"-9" ... May 

2' ... July 

G" — 8" ... July 


. Kapkot, Bhim^ 
I tal. 


• Ilardwai' 

. Dwali, Kuinni, 
. Tola 

.llialam, Milam, 


Sh. 4 " — 5 " Pk. March ... Bhabar, Bage- 


H. Bc. 1 '— IJ' Sc. August ... Mohargar* ... 


H. 9'~16M Pr. Do. 


H. I'— 14 ' Pr. Bl. October ... ()utM hills ... 


Bl. August ... Naini Tal ... 


11. 3" 

II. 9" 


Pr. Do. 

Pr. Do. 

Pr. Do. 


II. 4" Pr Y. Do. 
H. e" Pr. I Do. 


. Almora 
. Moharg&fi, Ba- 
gesar. 

. Dyari Pass, 
Bamni. 


, Outer hills ... 
, Gangolii &c. ... 


OF THE NORTH-WESTERN PROVINCES. 
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Conditions of soil, &c. 

Elevation in feet above 
the sea. 

Himd^ 

layn. 

1 

H 

Remarks. 

& 

1 

1 

Open 

a— 4,000 

R. 

.*■ 

... 


Fields 

1,000 

U. 


... 


On trees 

8—10,000 

K. 


... 


Fiel.ls 

11,500 


D 

... 


OnTliyinus ... 

12—13,000 

k. 

I). 



Woods 

1—3,000 

R. 


... 


Trees 

4,000 

R. 

... 

... 


Trees & banks, 

2,6—4,000 

R. 


... 


Sboiiy banks ... 

1,6—4,600 

B. 

... 

... 


Trees & rocks. 

6—8,600 

R, 

... 

... 


Dry rocks 

6,000 

R. 




Wet rocks ... 

3—6,600 

R. 




Do. 

6,6—8,600 

R. 

... 

... 


Shady banks ... 

2—5,000 

R. 



'i 

Do. 

4—6,000 

R. 

... 





HIMALAYAN DISTRICTS 

lAsi of Kvfmm 
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^ -i 

Name. 

H 

Herbarinm niin>ber 

CStrachey and W in- 
terbottom). 

Habit of growth. 

Height of plant. 

Ck>lour of flower. 

Time of flowering. 

Locality. 

LXXXIIl.-BIINO- 

NlACKiK. 

1.— Calosanthes 







indica» Bl, 

2.-Stereospennuin. 

... 

Tr 

... 

... 

**• 

Bhiilxir and 
outer hills. 

BuaveoIeiiR, DC. 

3-Amphicome- 

... 

Tr. 

... 

... 

... 

Bhabar 

EmoA\t{Hoyl) 

1 

It. 

6" 

Tr. 

March ... 

Deoprayag 

arguta, {Royte) 

LXXXIV^PEDA- 

L1NE.£. 

1 -Sesamum. 

2 

S. II. 


Pr. 

July 

Diuiuli valley, 

I 

indicum, L 

LXXXV.-ACANTH- 

AGK^. 

1 — Thunbergia 


H. 

3'-4' 


Do. ... 

Bhabar, Alrao- 
ra. 

coccinea^ Wall 

2.— Hygropbila- 

... 

Sh. 

10'— 15' 

Sc, 

December, 

Baliya bridge, 
IJarara. 

polyspcrmai Anders. 

S-^Buellia 

... 

II. 

... 

... 

.«• 

Mohan 

hirta, Vahl. 

4 —Fetalidium 

... 

Sh. 

2' 

Bl. 

i 

* 

March ... 

Outer hills ... 

barlerioidcB, Nets ... 

6.-"Strojilantbes. 


Sh. 

6' 

Wh. 

February, 

Bh&bar 

Eclgewortliianns, 

1 

Sh. 

3' 

Bl. 

December, 

Kota Dun 

auriciilatas, Nets ... 

2 

Sh 

3' 

Bl. 

Do ... 

Do. 

glutinoBos, Nt's 

8 

Sh. 

2'— 3' 

Li. 

February, 

Kapkot 

Wallichii, Nm ... 

4 

H. 

2' 

Bl. 

August ... 

Hdr Pass ... 

alattiB, Nm 

5 

II. 

3' 

Bl. 

Do. ... 

Diyari Pass ... 

attenvatu^ Jaeq, ... 

6 

11. 

3' 

Pr. 

Do. ... 

Lohathat 

sp. 

7 

11. 

2' 

Pr. 

Do. ... 

Tiinghasi 
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riants— (continued) . 


c3 

S 

► 

o 

-■s 

Himd- 


— ■ . 2:. 

# ■ 

0 

OB 

1 
’■G 

1 

Elevation in fi 
the sea. 

'i 

i 

Tibet. 

Remarks. 

Forest 

1— 3,(H)0 



. 


Do, 

1...3,OUO 

... 

... 

... 

• 

Open ... 

On rocks 

1,600 

7,000 

K. 

B. 

... 



Open and cul- 
tivjited 

1—6,500 

R. 

... 

... 


Forest 

2,600 

R. 

... 

... 

saHtmemirit in Herb S. 8c W. 

... 

2,000 

R. 

... 

... 

a Hemiadelphis in Herb. S. 8c W. 

Shady woods ... 

1—6,000 

R. 

... 

... 


Forest 

1,500 

R. 

... 

... 


Do. 

Do. 

Woods 

Dpen 

Woods ::: 

Open 

Wooil. 

2.000 

2,000 

8—6,000 

11,000 

6—7,000 

6,000 

9,000 

K. 

R. 

R. 

B. 

B. 

B. 

B. 

... 
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htmXlayan districts 


Tjut of Kumaon 


% i 1.3 


6.-Goldfti8Bia« 

capitata, 
bracteata, Nms 
penBtemonoideB, tStes^ 
divaricata, iV«« 

7.— JEchmanthera. 

WallicliU, Niet 

8.-Barleria. 

dichotoma, Roxh, .. 
criBtata, A. 

var. — — 
cilialata, Roxh. 
ncpalcnsis, Nees 

9-ABy8taBia. 

macroG&rpa) Ntti 
lO-tEranthemiiin. 
nervosum, fl.flr, 

11. — PhlogacanthTiB 
thyrsifloroB, Nm ... 

12. — LepidagathiB. 

cnspidata, NetB 
uBtulata, iVecs ... 

purpuTicaaliB, iVee«... 
hyalina, iVee* 

IS'—JuBticia. 

miorantba, Walt. ... 

procumbenB, L, ... 

Adhatoda, L. t.. 

14— Enngia. 

parviflora, Neet ... 


i 

■5. 

*8 

1 

s 

Colour of flower. 

1 

Bl. Ai 

3' 

rr. Ai 

. 3 ' 

Li. Ai 

3' 

... Ai 

8'— 10' 

Bl. A 

2' 

Pr. A 

3' 

Vr. S 

2' 

Yt. S 

2' 

Pr. S 

3' 

Wh. 81 

, 3'— 4' 

Pr. 0 

3' 

Bl. » 

i, 3'-4' 

Or.Br. 1 

1 1'— 2' 

Wh. Pr. 1 

1. r— 2' 

Wh. 11 

i. l'-2' 

Wh. 1 

L. 1' 

Wh. 1 

[. 9" 

Li. . 

I. 6"-9" 

Pk. ] 

h 8'— 10' 

^ Wh. 1 

1 3"-4'' 

' Bl. . 


OF THK nouth-westfkn provinces. 
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Conditions of soil, &c.. 

Elevation in feet above 
the sea. 

Himd- 

laya. 

Tibet. 

Remarks. 

Rainy. 

b 

Q 

WOO^B 

8/)00 

R. 




1)0. 

6, .500 

R. 

... 

... 


Do. 

7,000 

R. 


... 


Do. 


... 


... 


Open 

4,000 

11. 

... 



Do. 

a— 5,000 

R. 




Do. 

.‘1,000 

K 


... 


Do. 

2- -0,000 

R. 

, 

... 


Do. ? 

8, 5.000 

R. 


... 


Do. 

4,000 

R. 

... 

... 


Wharty banks ... 

2,000 

' 

R, 

: •” 

... 


oocIa ••• 

D 4,000 

R. 


... 


Forest 

1,6—3,000 

R 

- 

... 


Open ,. 

B— 6,000 

R. 




Do. 

2—4,000 

K. 

... 

... 


Do 

2-4,000 

R. 

... 

... 


Do. 

2-4,000 

R 

... 

... 


Shady banks ... 

4,500 

R 

1 

1 ... 


» RostfUariA No. 2 in Herb. S. & W. 

Open 

3-6,000 

R. 

! ••• 


n Roslellaria No. 2 ditto ditto. 

Do. 

4—5,000 

R 


... 

ssild/iato^u va«tca ditto ditto. 

Do. 

4,000 



... 
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554 HIMALAYAN DISTRICTS 

Lut of Kumaon 





|i 








F 




bo 





ft 

i 

S 

b 

fl 

*c 

2; 



Name. 

ill 

i 

p. 

S 

1 




*s 

4» 

"2 

es 

O 

4a 

S 

*3 

^ 1 
1 

« 

1 


1 


3 

m 

6 




16 Dicliptera. 

bopl^^idai)^ iVni 


n. 

r 

Pk. 



Gator hiBs , 

16- Feristrophe 








■pcciosa, N%e» 

s 

H. Sh 

a'-4' 

Pk. 

February, 

Outer hills, B&- 

ap 

1 

11. Sh. 

a' 

Sc. 

August 

.. 

gesar. 

GangolL 

LXXXVI.— SELA- 








GlNACEiK. 








1- Gymnandra. 

knnawarcnsis, Hoyle 


H. 


Bi. 

July 


B4j-hotl, R4- 








kas T61. 

LXXXVII.-VER. 








BENACEiE 

1. Phryma. 








leptostachya, L ... 

... 

H. 

2^ 

Pk 

August 

- 

Naini T61, &c., 

2- Lantana. 








tUba, Mill. 

•ft 

Sh. 

4' 

Wh. 

March 


Outer hills 

Lippia< 








nodiflora, Uich. ... 

«a« 

H. cr. 

1' 

Pr. Br. 

March 

... 

Kal4pathar, &c. 

4 Verbena. 








officinalis, L 


U. 

a' 

Li. 

March 

.. 

Outer hills „ 

CalU(;arpa. 

^Mcrop'iiylla, VaiUr ... 

1 

Sh. 

10' 

Li. 

August 


Outer hills, Bfi- 

^rboTca, Roxb. 

Premna. 

s 

Tr. 

20'— 30 

••t 

May 

••s 

gesar, 

Do. do. ... 

herbaoea, Roxb. 
interrnpta, Wall, ... 

I 

s 

H. 

Sh. 

2"— 3" 
20'— SO' 

W. T, 

I Wh. 

May 

May 

»• 

B^gosar 

Supi ... 

barbata, WaU. '* ... 

3 

Tr. 

26' 

Wh. 

May 

... 

Bb&bar, B&ge* 

In^rlfolia, L 

4 

... 

... 

Wh."' 

••• 


sar. 

Do. 
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850 ‘ HIMALAYAN DISTRIClTS 

List of Kumaon 


Kame. 

Herbarium number 

(Strachey and V» in- 
terbotto.ii). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

f 

7. Gmelina. 







arborca, Uoxh. 

... 

Tr. 

40 '—.50' 

Y. 

March ... 

Bliabar ... 

8. Vitex 







Negiindo, L 

9> Clerodendrum* 

... 

Sh 

10'— 15' 

Pr. 

April ... 

Bluibar, outer! 
hills. 

infurtiinatiiin, A. 

1 

Sh. 

(5' 

Pk. 

Fcl)rimry, 

Bliabar ...i 

grutiun, Wall. .«• 

2 

Sh. 

6' 

Sc. W. 

March ... 

NaiiiiTal, outer i 
hills. 

Bcrratum, Sprenfj. ... 

3 

II. 

3' 

Pv. 

June ... 

Bdgesdr ... 

10 Holmskioldia- 





. 


aanguinea, lietz. 

... 

Sh. 

16' 

Sc 

December, 

K&Iapsthai^ ... 

11. Caryopteris* 







Wallichiana, Scluiuer.j 

... 

Sh 

10'— 12' 

Pk. 

February, 

Bhabar, Bage- 
sar. 

LXXXVIII-LAIU- 

ATiE. 

!• Geniosporiim. 







Btrobilifc-riini, Wull, 

2 Orthosiphon. 

... 

il. 

14' 

Pr. 

August. ... 

Sarju valley ... 

virgatiis, /?€«//;. 

1 

IT. 

1' 


May 

Bagesar 

rubicunduR, Benth. ... 

2 

... 

1' 

Pk. 

August ... 

Kosi valley ... 

3- Plectrauthus- 







ternifolius, Dvn ... 

1 

H. 

j 3'-4' 

j 

... 

October ... 

Bhabar, Sarju 
valley. 

mgOBiifl, Wall. 

2 

Sh 




NainI Tdl 

CoDtsa, Don 

3 

H. 

3' 

Li. 

February, 

'Kota Dun, 

1 mora. 

oordifoliiiB, Don 

4 

II. 

3' 

BJ. 


(Almora 

BcrophiilarioidiB, Wall. 

.) 

11. 

3'-4' 

W. Y. 

August ... 

Kaliiunndi ... 

Garardianus, BtniJi.... 

i’*' 

1 6, 10 

JI. 

r— 3' 

Wh. 

October ... 

IGori valley, 
Almora. 

Maddcm, Benth. 

7 

H. 

4' 

Li. 

August ... 

jKdIimundi 

StriatuB, Benth. 
Stracheyii 

8 

II. 

2' 


jAlmura 

9 

n. 

U' 


October ... 

Sarju valley ... 
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Conditions of soil, &c. 

Elevation in feet above 
the sea. 

Hiitid- 

laya. 

1 Tibet. 

Remarks. 

Rainy. 

t-t 

Pi 

Forest 

1,500 

j 

R. 

... 



Open ... 

1—4,000 

R. : 

: ... 

i 


Forest ... 

1,500 

R 




Woods ... 

4 <-6,500 

B 1 

... 



Open 

3—4,000 

R. 

... 

1 


Woods ... 

2-3,000 

R. 


... 

1 

Do. 

1—8,000 

R. 

... 



Open 

4,000 

B. 

... 

1 


Do. 

3,000 

U. 




1)0. 

4,000 

R. 

... 

... 


Do. It. 

1— .3,000 

B. 

... 

... 


Do. 

6—7,000 

R. 

... 

... 


Do 

2—6,000 

R. 

... 



Do 

6,600 

R. 

... 



Woods 

8,700 

R. 

... 



Woods & Open, 

! 6—7,000 

B. 


... 


Woods 

1 8—9,000 

R 

... 

... 


Open 

1 6,000 

U. 

... 

... 


Wet places ... 

j 

1 4,000 

j 

R. 

... 1 

... 
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ximXlatan districts 

lAit of Kumaon 



li 






Name. 

S'? 

^ a 

.a 

1 

1 

p. 

i 

o 

va 

9 

? 

g 


Herbarinn 

(Strachc 

terbotto 

Ul 

0 

•*a 

» 

o 

A 

U 

‘S 

A 

0 

I 

§ 

C 

0 

1 
f 

Localitj. 

4. Coleus. 







barbatUB, BenlSi. 

... 

H. 

a' 

Bl. 

... 

Almora 

5. Anisochilus. 







earnosuB, Hu//. 


II. 

1' 


November, 

Byds-gh&t ... 

6- Fogostemon 
plectranthoidcB, Iftsf. 

1 

Sh. 

6' 


March ... 

Rhdbar 

parvidora, Be/dh. ... 

a 

Sh. 

10'— 16' 

Pr. 

May 

Kapkot 

7> Bysophylla- 
crnciata, Benth 


H. 

a' 



Almora 

8. Colebrookla- 







appoBitifolia, Sm. ... 


Sh. 

8"— 12" 

Wh. 

March ... 

Bagesar 

9. Elsclioltzia- 







polystachya, Penth.... 

1 

Sh. 

4'-8' 

Wh. 

8epten)ber, 

Naini Tal ... 

criOBtachya, Benih. ... 

a 

' H. 

I'-li' 

Y. 

August ... 

Milam, Bdlam, 

densi, Benth. 

3 

H. 

1'— 11' 

Y. 

Aiigusjf ... 

Kalam 

Btrobllifera, Benth ... 

4 

H. 

a' 

Y. 

August ... 

Naini Tdl,&c:y 

pusiila, l/en(/i. 

6 

H. 

4"-6" 

? 

August ... 

Topldhnnga ... 

dava, Benth 

6 

Sh, 

8'— 10' 

Y. 

September, 

Tunghasl 

incisai Death. 

7 

H. 

I'-U' 

y. 

August ... 

Bhainskhet ... 

pilOBa. Benih. 
criBt^i Willd, 

8 

9 

H. 
11. i 

3' 

3' 

Bl. 

jOctober ... 
j( October 

Sarju valley ... 
Jalat 

•p.— 

10 

H. 

1' 

... 

October ... 

|Sarju valley ... 

10 Ferilla* 







^ymoides, L, 

... 

H. 

2' 

Wh. 

August ... 

Bhdbar, DwMl, 

11. Uentha. 







iqiHitriB, L. 

... 

II. 

2' 

Pk. 

August ... 

Niti 

Jf, Origaiiam. 
Dormale, Ben 

1 

11. 

2' 

Pk. 

August ... 

Almora 

Tulgaie, A. 

'*>1 ■ 

a 

H. 

2' 

Pk. 

August ... 

Milam 
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(continued) . 


4 

1 

•g 

1 

1 

Elevation in feet above 
the sea. 

ilivid- 

laya. 

Tibet. 

Remarks. 

& 

*3 

K 

'ixa 

Open 

4—6,600 

B. 

... 

... 

- 

Do 

1,600 

R. 

... 

... 


Forest 

1— SjOOO 

U. 




Open 

8,600 

R 

... 

... 


Wet, open ... 

6,000 

B. 


... 


Open 

1—6,500 

R. 


... 


Open 

6-9,600 

R. 




Do. 

12—18,000 

R 

D. 

... 


Do. 

10—12,000 

R 

D. 

... 


Do. ...i 

8—10,000 

R 

... 

... 


Do. 

16,000 


... 

T. 


Do. 

< 6,600 1 

. { —9,600 ) 

B. 




Banks 

4—6,600 

B 




Open 

4,000 

U. 


' ... 


Woods 

6—7,000 

R 

... 

... 


... 

4,000 

R. 

... 

... 


Cultivated ... 

1,5—8,600 

a 

... 

... 


Open ... 

1 

11,600 

... 

D. 

... 







■ 

Do. 

6,900 

B. 

... 



Do. 

11,600 

... 

D. 

... 
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HIMALAYAN DISTRICTS 


List of Kumaon 


13. Thymu#. 

Serpyllum, L ... 1 

linearis, Benth. ... 2 

14. Micromeria. 

bi flora, Henlh 

15. Hedeoma. 

ncpalcnBis, Beniht 

16. Calamintha. 

Clinopodium, Denih, 1 
uinbrosa, 2,3 

17 . SLelissa. 

fla^a, Benih. ... 1 

parriflora, Benih. ... 2 

18. Salvia. 

lauata, Boxb. ... 1 

campanuiata, Wall. ... 2 

glutinosa, A. ... 3 

plebcia, J 

lanceolata, Wt/W. ... 6 

19. lilepeta 

roderaliSi /A*®* l 

tpicata, BW'ih, *•■ 2 

campestriB, *.• » 

gtaciliflora, ... 4 

leucophylU, B^nth. ... 6 

elliptica, Boyh ... 7 

discolor, Boule - » 

Bupina, St«». ••• 

tibetica, Benth. ^ 


Ij 4 "— Pk. Aupriist ...Ralam,Rajhoti, 
jl* 4''__6" Tk. March ... Almora 


n. 6"— 8" Pk. AuguBt ... Almora 


August ...I Almora 


111. August ...Ralam 

Bl. August ...|^aini T&l, 

Almora. 


y. Bl. June ... Binsar 
... August ... lUiiiganga and 
Gori valley. 


6"— 12" Bl. March ... Almora, &c. 

S' Bl. June ... Dwali, Dugli 

3 ' y, August ... Nitl 

4 ' Bl. August ... Naini TM 

I'P Bl. March ... C)uter hills 

1' Bl. August ...Hawalbagh 


91 f ... February, Hardwdr, outer 

• * hills. I 

2 ' Pr. February, Milam, Bdlam, 

S'- Pr. August ...Jalat 

1 ' ... February, Hardwilr 

4 ' Y. August ... Kalam valley, 

3 ' ... ... Naini Til 

2 ' Li. September, Do 

1 '— U' ... August ... Milam, Nlti, 

Pass 

IJ' Bl. September, Rikas Til ••• 

3 "-^" Bl. August ... Kyimgar Lan- 

i I « 

6" Li. . September, Bidchha Pass... 
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Plants — (continued) . 


1 

•g 

a 

1 

Elevation in feet aboVe 
the 

Hin 

latj 

& 

1 

A‘ 

a. 

i 

Tibet. 

Remarks. 

Open 

12— I.'), 000 

R. 

D. 

T. 


Do, 

6—8,000 

R. 


... 


Do. 

.5—7,000 

R. 

... 

... 


Near water ... 

4,500 

It. 

... 

... 


Open ... 

12,000 

R. 

... 



Do. 

6—8,000 

11. 


... 


Woods 

7,500 

R. 




Do. 

6-6,500 

R. 

••• 

... 


Open 

4—8,000 

R. 




Open woods ... 

10-11,000 

R. 

D. 



Open 

7—11,000 

ii. 

... 


Do. 

7,000 

... 

... 


Do. 

1—5,000 

R. 

... 

... 


Naturalized ... 

4,000 

R. 

... 



Open 

1—6,000 

R. 

... 

... 


Do. 

8,6—12,000 

B. 

i D- 

... 


Do. 

7,000 

R, 

1 ... 

... 


Do. 

1,000 

R. 

' ... 

... 


Do. 

8,500 

B. 


... 


Do. 

6,600 

R. 

i 



Do. 

7,700 

K. 

... 

... 


Do. 

11—16,000 

... 

D. 

T. 


Do. 

16,500 


... 

... 


Do. 

15—16,600 

... 

... 

T . 


Do. 

. 17,000 

— 


T. 



71 
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HIMALAYAN HTSTRTCTS 
List of Kumaon 



1.2 








A 

1 

1 

si 

1 

me of flowering. 


Name. 

III 

xi if - ** 

bL 

0 

43 

% 

P. 

0 

4» 

1 

« 

0 

d 

1 



» 


O 

H 1 


20- Dracocepha* 







lum. 







acanthoidcs, Edgcw.f 

1 

n. 

6" 

Y. 

August ... 

Kyungar 

Bpecioaiiin, Ihnth. .■ 

2 

11. 

9" 

Bl. 

August ... 

Kalajawar ... 

' 21> Scutellaria. 

d’lFC&lor, Colehr, 

1 

II. 

6" 

Pk. 

August ... 

Jagesor 

linouria, Benth. 

2 

ji. 

4" 

Kk. Y. 

March ... 

Aluora 

anguloBR, HetitJi. 

3 

11. 

I'-ir 

Pk. Y. 

March ... 

Altuora, Naini 
'lal. 

sp. 

rcpuns, IJam. 

4 

H. 

2' 

Pk 

March ... 

Do. 

6 

11. 

2'— .V 

Pr. 

March ... 

Kota Dun 

prostratn, Jneq. 

C 

11. 

6" 

Pr. Y. 

August ... 

Milam 

groBsa, Wall 

7 

11. 

3' 

Bl, 

August ... 

Gdgar Pass ... 

22< Brunella. 
vulj?ariB, L. 


H. 

6"— 9" 

Pr. 

August ... 

Naini Tal, &c.. 

23 Marrubium. 

lanatiini, Heoth. 


11 . 

C" 

Br.? 

August ... 

Shclshel 

24 Crauiotome 

versicolor, Reirh, 


II. 

2' 

Pk, W. 

September, 

Alinora, &c. ... 

25< Anisomeles- 







ovata, Ur. 

... 

II. 

2'-4' 

Bl. 

August ... 

Alniora, &c. ... 

26- Colquhounia 

vestita, Wall. 


Sh. 

4'— 8' 

Sc. 

June 

Naini Tal, Gori 

27- Stachys- 





valley. 

sericea, Wall. 

1 

II. 

2' 

Li. 

July 

Almora 

splendens, Wall. 

2 

11 . 

2'— 3' 

Li. 

July 

Naini Tal 

28< Leonurus* 

Cardiaca, L. 


II. 

2'— 3' 

Wh. 

jjune 

Naini T4l ... 

29- Lamium- 
amplexicaule, L. 

1 

H. 

9" 

Pr. 

March ... 

Almora, Naini 
Tdl, 

petiolatum, Royle 

2 

11. 

I'-U' 

Wh. 

May ... 

Naini’ T41, - Sa- 
ba. 

rhomboidcnm, Benih.y 

3 

H. 

9" 

Wh. 

September, 

Kyungar, &c.,.. 

ap V— - M 

4 

H. 



June 

Sagtia-deo ... 

30 Roylea> 






Almora, Naini 

olegonBi Wall. 


Sh. 

O'— 8' 

Br. 

March ... 





Til. 
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4 

1 

•g 

m 

1 

’■5 

1 

Q 

El evat ion in feet above 
the Bea. 

Ifimd- 

Inya. 



1 Bainy. 

i 

Aia 1 

1 

H 

Heiuarks. 

()l)eu ••• 

16,5(10 

k. 

1). 

T 


Do. 

14,000 


... 


BiinkH 

4,5—0,600 

H. 





5,400 

n. 


... 


Do 

4-8,000 

li. 

1 

... 

... 


Do 

6,000 

II. 




Wot slwily, 

bauUB. 

2,000 

“•1 


... 


Opoii 

11,500 

1 k! 

i 

D. 

... 


Woods 

» -8,000 

D. 

... 


Open 

6-10,000 i 

1 

!ii. 

... 

... 


Do. 

10,000 


••• 

... 


Biuiks 

6-7,000 

“•i 


... 


Open 

1 - 0,000 

ji. 




Do. 

6-8,000 

K. 

... 

... i 


Do. 

C 8,000 

R. 




Woods 

7—8,000 

it. 


... 


Do. 

6,6-8,000 

K. 




Opon 

6,000 

R. 

... 

... 


Do. 

7—9,000 

R. 


... 


Do. 

1.*!— 16,000 


D. 

T. 


Do. 

11,500 

k! 

... 



Do. 

6,000 

R. 

... 

... 



yo^ 


niiUAJ 


Lox uLV/xe> 


Lint of Kumaon 


'^Snieucas. I 

hyssopifoUa, linHiJi. 
cephalotCB, Spring. 

jnolliBBiuia, Hait. ••• 

32- Leonotis- 

nepetsefoUa, Hr. 

33. Pliloinis- 

macropUyllaf - • 

tractcoBa, 

34 . Tencrium- 

niacroBtachyxini» Wall, 
qiiadrifariura, ••• 

Royleanum, Wall. ••• 
laxum, Don 

35 . Ajuga. 

bracteosa, Ur.nth. 

1)0 

1)0. 

1)0 

Do. 

LXXX1X.-PIAN- 

TAGINACE./K. 

1. plantago. 

asiatica, L. 

Do. 

Do. 

Do. 

Do 

XC.-XY0TAG1N- 

ACEiE. 

1. Boorliaavia. 

Bp. — 


ap. — - 
diffuBa, L 
XCI.— AMARAXT- 
ACEJE. ' 

1. Deeringia. 

baccata, Moq, ^ 


Wh. May ... Bagesar, &c. ... 

Wi. August ... Hawalbagh,&c. 

8" I Wh. May ... Alniora 

1' Wh. May ... Almora, Naini 

Tal. 


Sc. January ... Bhabar 


4' Br Pr. August ... Ral am y alley ... 
‘i' Tr. July Sagtia-deo ... 


Sb. 5'— 10' Dr. October ... Gori valley ... 

II. 2'— a' LI. August ... Naini Tal, itc., 

H. 2'- -3' Wh. August ... Almora? 

II 1 ' Die, Eebruary, Huniganga Tal- 

ley. 


II. 3"— 9" Pk. March . 

II. 6"— 8" Pk. March . 

II. 2'— 3' Bl. February, 

II. U"-2" Y. P. May 


II. 6" 

II. 4"— 5" 

II. 5" 

II. l'-2' 

H. 1' 


2'— 3' 

Pk. 

July 

2'— 3' 

Pk. 

July 

2'— 3' 

Pk. 

'January 


Almora, &c. . 
Hawalbugh . 
Kota D&u 
I’iudari 
Lahur 


Naini Tal, &c., 

. Madhdri PaBB, 

, Niti 

_ Naini Tal, &c., 
] Ralam valley... 


, Joshimath, Jo* 
lam. 


I ... October ...[Jyari 
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•3 & •'2 

S H 


3—4,000 R. 

1—4,000 H. 

4 - 6,000 li. 

6—6,000 li. 


Cultivated ... 

1—2,000 

U. 

Open 

Do. 

10,000 

9—11,600 

B. 

K. 

Woods 

8,000 

B. 

Open 

Do. 

5,800 

6,000 

B. 

K. 

Do. 

4,600 

K. 

Do. 

4—8,000 

B. 

Do. 

4,»)00 

B. 

Near wrater ... 

1, 6—4,000 

i li- 

Opm 

12,600 

K. 

Oil rocks 

8,600 

B. 


6—7,000 B. ... 

9.600 B. ... 

11.600 ... D. I 

6—11,000 B. ... 

11,000 B. ... 


Woods 


3,600 


5 (>^ 


HIMi^LAYAN DISTRICTS 

List of Kumaon 


Name. 

Herbarium number 

(Stracheyaud Win- 
terbottom). 

Habit of grpwth. 

Height of plant 

Colour of flower. 1 

Time of flowering. 

Locality. 

2. Celosia 







argentea, L, 

••• 

H. 

H— 2' 

Pk. W. 

March ... 

Kalapathar, 

&c. 

3- Amarantus. 







spinuBUB, L. ... 

Anardaua, Ham. 
caudatuB, L. 

1 

2 

3 

11. 

II. 

H. 

2' 

3;-4; 
3'- 4' 

Gr. 

R.Y. 

R. 

AugtiBt ... 
Auguat ... 

AnguBt ... 

Kota, Almora, 
Kiithi, &c. 
Aluiora, &c. ... 

4- Cyathula 







capUata, Moq, 
tomentosa, Moq. 

1 

II. 

su. 

3' 

a' 

... 

August ... 
June 

Jagesar ...! 

Almora, &c. ... 

5- Fupalia. 







lappaceti, Moq. 

..t 

... 

... 

... 


Kaladliungi ... 

6 .ffirua. 







Bcaiulens, Wall. 

... 

H. 

2' -3' 

Wli. 

March ... 

Outer hills ... 

7< Achyranthes* 







Bp. — , 

argeutea, Lam. 
aBpera, L. 

2 

3 

H. 

H. 

II. 

3'— 4' 
3' 

4' 

Wh. 

\Vh, 

Wh. 

August ... 
August ... 
August ... 

Lohatlial 
llawalbagh ... 
Naini Tal 

8- Alternanthera- 

1 






BCBsilis, n.Br. 


H. er. 

1" 


August ... 

Almora 

XCIL-CHENOro. 

DIACOC. 







1. Chenopodium. 

multifloriim, Moq. ... 
album, L. 

BP-— 

8p. — - 
BotryB, A. 

1 

2,4, 6 

3 

6 

7 

H. 

i n. 

H. 

II. 

H. 

2'— 3' 
1'— 2' 

9" 

Gr. 

AnguBt ... 
August ... 
August ... 

Badarinath ... 
Tola, iMmora, 
Milam 

Almora 

« 2. Blitmn. 

Virgatum, A. 

... 

H. 

9'' 

... 

August ... 

Malari 
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4 

2 

Elevation in feet abore 
the sea. 

Hinid- 

lat/a. 


o 

S 

0 

1 

Rainy. 


Remarks. 

1 

In fields 

2—6,000 

K. 


... 

Do. 

2—6,500 

R. 



Cultivated ... 

4—9,000 

K. 

... 


Do. 

6—8,000 

R. 

... 


Shady 

6 -9,000 

R. 



Open 

6—7,600 

R. 

... 

... 

Do. 

1,000 

R, 

... 


Do. 

1—6,000 

R. 

... 

... 

Shady 

6,500 

R 



Do. 

4,000 

R. 

... 

... 

Do. 

4—7,000 

R. 


— 

Open 

4,000 

R. 

... 

... 

Do. 

10,000 


D, 


Infields 

6—11,600 

r’. 

D. 


Do. ... 

11,600 


D. 


••• 


r'. 

... 


Cultivated ... 

5,000 

R. 

... 


Open 

10,600 

... 

D. 

... 
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HIMALAYAN DISTRICTS 
List of Kumaon 


Namo. 

IIorbaTium number 

(Strachey and Win- 
ter bottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

3. Beta- 







vulgaris, Moq. 

... 

i'l. 




... 

var. oricntalis ... 


... 



Almora 

4. Atriplex. 







Bp. — 

1 

II. 

2"— 3" 

... 

AngtiBt ... 

Topidhnnga ... 

Bp. — 

2. 

H. cr. 

3" 


August ... 

Milam 

5- Enrotia. 







ceratoides, C.A. Mey.^ 

... 

Sh. 

H' 


August ... 

Laptel, plains 
of Gugc. 

6- Salsola- 







Kail? L. 

... 

H. 

4" 

... 

August ... 

TiBum 

XCIIL-PHYTOLAC- 

CACEAS. 

1. Phytolacca. 







decandra, L. 

... 

H. 

1' 

Gr. 


Bagesar, Sec.,... 

XCIV.-POLYGONA- 

CEiB. 

1- Polyjoniim. 






Dudatoli, Cha- 
mi Pass. 

' macTopliyllum, Don^ 

1 

H. 

9" 

Cr. 

June .. 

Branonis, Wall. 

2 

H. 

9" 

Cr. 

Septembei 

,Bdlam, P i n - 
dari. 

vaccinifolium, Wall. 

3 

H. 

4" 

Cr. 

August ... 

Do. «fc. ... 

♦ viviparuin, L. 

6 

H. 

I'-IJ 

Pk. 

August ... 

B&lam, Laptel, 

var. 

4 

H. 

6" 

Pk. 

August ... 

Valleys in 
Gugt«. 

var. gracilimiim, 

6 

H. 

6" 

Pk. 

June 

Bogila 

horridnm, Roxb. 

7 

H. 

3'-4' 

Pk. 

July 

. BhimTal ... 

-i capitatum, Don 

... 




1 

... 

var. pingiic 

8 

H.cr, 

4'' 

Pk. 

March .. 

. Almora, outer 
hills. 

nepalcnBOy Meisn. 
BphoBroccphalum, 

9 

H. 

2' 

Pk. 

May 

. Naini Tal, Ac. 

> 10 

H, cr. 

1'— 2' 

Pk. Pr. 

May 

. K&thi 

Wall. 






pcrforatnm, Meisn. •,) 

, 11 

II. 

1' 

Pk. 

May 

. Naini Tal ... 

amplexicaule, Don ... 

. 

H. 



May 

.’ Do.,Kithi,&c. 

var. ambiguum ... 

. 19, 14, 

8' 

pic. 

var. oxyphyllum .., 

13 

... 

... 


•• 
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Plants — (continued) . 


Conditions of soil, &c. 

Elevation in feet above 
the sea. 

///Mfl- 

luya. 

Tibet 

Bemarks. 

& 

3 

b ' 

Q 

Cultivated ... 

600 


... 

... 


Open 

15,000 



T. 


1)0. 

i 

13,000 

... 

i>. 

*** 


i 

Do. ...1 

j 

15—16,000 

1 

... 

T. 


! 

Do. 

16,000 

... 

... 

T. 


Cultivated ... 

3—7,000 

R, 

... 

... 


Open 

10—12,000 

R. 

j 

... 


... 

11-14,000 

B. 

D. 

... 



11,-1.3,000 

R, 

D. 

... 


Open 

11—14,5000 

K. 

P. 

T. 


Open rocks ... 

14-10,000 

... 

... 

T. 



11,000 

B. 

... 

... 


Near and in 

4,400 

B. 

... 

... 


water. 






Open 

6,000 

B. 


... 


Do. 

6—11,600 

R. 




Forest 

7-8,000 

B. 

... 

... 


Do. 

7,000 

B. 

... 

... 


Do. **’ .. 

6—8000, 

B. 






n 
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Lht of Kumaon 


Name. 

. 

ill 

111 

tt- 

■a i 

% . 
o 

bC) 

*0 

"e 

ci 

ft 

0 

1 
- 

Colour of flower. 

Time of flowering. 

Locality. 

* laniRerum, /?. Ur, ... 




... 



var. inilicum 

1.5 

11. 

2' 

Pk. 

Joly 

Bhim TS1,A1- 

flaccidiiTi), lioxb. 

16 

11. 

3' 

Wh. 

^*ay 

nioia. 

Pagesar, near 

Posimibu, Ham. 

17 

H. 

2' 

R. 

June 

Naiiii Ta! 

Na iii Till, &c,. 

Btrictuiii, AH 

IS 

H. 

2' 

Pk. 

August ... 

Snrju valley ... 

Ilamiltonii, Spreny.f 

19 

11. 

2' 

Wh. 

July 

Almora 

barbatnni, /. 

20 

H. 

r 

Pk. 

Itbruary, 

Biuibar 

ayiculan', L. 






var. diiEiiHuni 

21 

11. cr. 

1' 

Pk. 

August ... 

Milam 

Dryandri, Upreny, ... 
illeccbroides, y’rlsn.... 

22 

11. cr. 

V' 

Pk. 

Nay 

Naini T{il,&c. 

2;i 

11. cr. 

1" 

Pk. 

Maxell ... 

Oi.ter bills ... 

qnacJriflduni, Ham. ... 

24 

11. 

4' 

Wh. 

June 

Naini Till 

glabruiii, WUId, 

25 

11. 

2' 

Pk. 

July ... 

l-io., Kosi ri' 

amphibium, L. 

26 

11. 

4' 

Pk. 

June 

ver. 

Po. 

pterocurpum, 

27, 28 

li.BC. 

4'— 6' 

Wh. 

A ugust 

Almora, Naini 

poly dtacliy urn, Wull^ 




w. 

September. 

Till, Dhauli 
valley. 

var. glabrum 

32 

II 

3'^' 

AnguBt ... 

Vislmuganga 

var. fnibcHceiiB 

;i3 

11. 

n'~4' 

Pk. 

August ... 

valley. 

Ralani, Milam. 

froodoHum. Mehn. .. 

:?4 

Sh. 

8' 

Pk. 

May 

Lahur, Kiithi ... 

lumicifolium, UoyUy 

42 

H. 

U' 

Gr Y. 

August ... 

Rabun ... 

var oblonguni 

35 

11. 

2' 

? 

May 

JhOm *,* ... 

chinenae, L 


... 



••• " 

var. Thunbergia- 

3G 

H. 

1'— 2' 1 

I’k. 

May ; ... 

Naini Tal 

nnm. 

var. corynibofiiun ... 

36^ 

H. 

I 

Pk. 

Ma/ •... 

1 

1)0. 

Jllicaiilc, \\all. 



1 



var. exteniiatom ... 

37 

11. cr. 

4" 

Pk. 

Ahgustv^... 

ftalam, Milam. 

dalicatiilum, 

38 

11 

3" 

Pk. 


Gothing, B»- 

sp.-T- 

39 

11. 

i" 

R. 

Auguat ...j 
August ;.. 

1am. 

Barjikang 

Binaatum, Uoylt ... 
rccumbenn, Uvyle „. 

40 

H, 

4" 

Pk. 

. 1 
August ... 

Pass. 

R&lam, &c. ... 

41 

11 cr 


Pk, 

August ... 

Naini '•-irTil, 

nnmmulari folium, 

43 

H. 


Pk 

August ... 

Dyari Pass. 
Barjikang Pass. 

MtUn. 

perforatum, Meim . ... 

••> 






var. glacialo 

44 

li. 

2" 

pic. 

Ai'gost ... 

Milam ••• 

facile, A/mn. 
cdflqatum, Meinn. ... 

45 

H.. 

£ 

Wh. 

August ... 

Ralam valley... 

var. alpcBtie 

^ 

46 

h! 

1? 

wjPk. 

August 

Bomprlla 
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Plants— (contmicd). 


1 

Couditions of soil, &c. 

! 

§5 

08 

1 

li' 

ii 

s 

Hi 

la 

. 

a 

B 

md- 

. 

1 

Remarks. 

N(!ar water ... 

4,0) h) 

ii 

... 



I>0. 

.*^,000 

M. 




Do. 

4 G,.5()0 

K. 

••a 




4,'liu) 

It. 

... 



^ ear water ... 

4,o<J;) 

It. 

... 



Open 

12 000 

u. 




J'o.’ 

ll^.'iOO 


iT. 



Do. 

5 7,000 

H. 

.. 



Do. 

1 7,000 

It. 




Ill water 

0, '00 

It. 




1)0. 

1 G,100 

it. 

... 



Do. 

6,40 1 

It. 




Oil bunliea 

6—7,000 

1 

it. 

1 

... 





i ... 




Open ... 

0—10,000 

: li. 

i). 



D.) 

9-12,000 

It. 

I). 



Near water ... 

7—8,000 

: li. 

... 



Open . 

! Ii,'')00 

H. 




Da. 

7,'»00 

K. 




Near water ... 

1 6-7.000 

! it . 

! 

i 


i 

Do. 

6— tjOOO 

! It. 

i 

... ! 

Open 

.I1VK10 1 

H. 

i). \ 


Do. 


It. 

I). 1 

1 


Do. 

14, .500 

It. 

1 

1). 


Do. 

g ^ ]() 000 

R. 



OnroclU 

i 6 -8,000 

1 ’ 

It. 

..i». 



Open 

1 11,500 

R. 

"H 



Do. 

1 l.%000 

... 

T>. 



Do. 

' 8,600 

it. 


...j< 

k. 





...-t 


Do. 

. 14,600 

1 ' 

b. 

T. 
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himXlayan districts 

List of Kumoan 


Kame. 

I.S 

S'S 

; 

. 

rt S 

t ’/^ S 

o w *-1 

£ 

t 

o 

W ! 

fct 

tH ! 

O j 

4iit ' 

'c3 ' 

Height of plant. 

Colour of flower. 

Time of flowering. 

1 

tortuosiim, !i!(hn. ... 







vai'. tibctaiiiim ... 

47 

ii. 

.1 f 

ric. 

Aiis'iF.t ... 

Plains of Guge^ 

sp. 

48 

II. 

V/ 


An 'list ... 

Do. 

Olivierii, Spach 

2. Fagopyrum, 

49 

11. ac. 

V’ 


August ... 

Milam, Uiti ... 

ciculcntnni, Munch. 


H. 

2'— 3' 

Pk. 

July ... 

Tola, &c. 

cymosnin, ... 

... 

H. 

3' 

Pk. 

August ... 

Chaur, Aim ora. 

rotundatum, Bab. ... 

XCV.-AIIISTOLO- 

chiaci<:je. 

1. Arlstolochia 


II. 

2'-3' 

Pk. 

July 

Tola, &c., ... 

saccata, Wall. 

XCVI.-PirLllA- 

OliL^E. 

1. Peperomia. 


S. sc. 

8'— 10' 

Pr. B. 

May ... 

Naini Tal, Ma- 
dhuri Pass. 

rcflexa, L, 

1 

n. 

r 

... 

February, 

Sarju river, 
Biusar. j 

Ileyucaua, Miq. 

2. Piper. 

S 

... 

... 

... 

•** 

! 

langum,A. 

XCVII.-LAUrJ- 

NEAi. 

1. Cinnamomuin. 


H. 




ThcBhabar ... 

Tamala, Nees, 

2. F[achilas> 

... 

S. 

10'— 12' 

Wh. 

May 

Biigcsar valley, 

odaratiBBimus, ^'e€s. 

1 

Tr. 

20'-.*’.0' 

Or. Y. 

March ... 

Outer hills, &c., 

var. 

3/ FhoBbe. 

2 

Tr. 

4U' 

Gr. Y. 

March ... 

Do. Sarju 
river. 

lanccolata, ATees. 

1 

Tr. 

40'— 50' 


May 

Baisani 

pallida, l^ees. 

2 

Tr. 

20'— 30' 

1 

Wh. 

iMay 

JakPusB ... 

1 
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(continued) . 


Conditions of soil, &c. 

1 

1 

•H 

u 


a. 

Tibet. 

Remarks. 

Open 

15,500 

:;;l 

z 

T. 


Do. 

16,000 



T. 


Cultivated ... 

6—11,600 

R. 

D. 

... 

sA Polygonum No. 29 in Herb. S. 
and \V. 

Open ... 

§ 

j 

R. 

... 

... 

at pvhft/cuum No. 30 in Herb. S. 
ami W. 

Cultivated .. 

7—11,600 

U. 

D. 


ta Polytioniim No. 31 in Herb. S. 
and W. 

Forest 

6,6—8,000 

R. 

... 

... 


Trees & rocks. 

3—6,000 

R. 


... 


... 

... 

... 


... 


Forest 

1—2,400 

R. 


... 


Do. 

3— 4,50(r' 

R. 

... 

... 

a C. albijlorum In Herb. S. and W. 

Do. 

1—4,500 

R. 




Do. 

4—6,500 

R. 

• •• 



Do. 

4,600 

B. 



i 

Do. 

6,000 

B. 

... 

... 




himXlayan districts 

‘ LUt of Kumaon 


m 



I.a 



‘ 


V 






9 


ISamc. 

erbarinra m 

(Strachey and 
terbottom). 

abit of growth 

1 • 
’a 

s- 

O 

X 

.£f 

’S 

olour of flower. 

w 

0 

u 

s 

■1 




n 

O 

H 


4. Litsea* 







connimiliB, 


Sh. 

16'-20' 

Wh. 

March ... 

Naini Tal 

lanugiiiOBH, AVe.t. ... 


... 


... 


? 

5- Tetranthera» 







tomer.tosa, Hnsh. ... 

1 





Koai river 

nionopctala, lioxb. ... 

2 


... 


March ... 

Outer hills, Sri- 







niigar. 

6 Daphnidium. 

pulchcrrimiun, A^w.v, 

1 




April 

Maiiii Tal, Bin- 







sar. 

bifariuiii, AW 

2 

Tr. 

26'— .30' 


May 

Satrali valley, 

Bp. 

3 


... 

... 

May 

Binsar 

XCVlll.-TIlYMK- 







LACEiE. 







1. Daphne. 







papyrucea, Wall. 

1 

Sh. 

3'— 4' 

Wh. 

Jane 

Naini Tal, Bin- 






Bar, &e. 

olcoidefl, A. 

2 

Sh. 

4'-^6' 

w.y. 

June 

Jclam 

2 WikBtrsemia. 







virKata, AJiisn. 


Sh. 

6' 

Wh. 

June 

Naini Tal, 

3 Stellera- 







concinna, Edgew. 

xcix.- kt:;eagna- 

... 

II. 

1"-U' 

rk. 

June 

Bampa 

CEJi. 







1. Hippophfle. 







rhamnoidcB, A. 

1 

Sh. 

1^ 


Ml 

Milam, plains 







of G4gc 

■alicifulia, Don, 

2 

T. 

15'— 20' 

.. 

Ml 

Dwali, Gori ri- 






ver. 

2. Mseagnus. 
umbelfata, Thunb. ... 

1,2 

S.T, 

8'. 20' 

... 

April ^ 

Almora, Naini 
Tal. 

latifolia, A. 

3 

T. 

1 




Eota Ddn i.. 
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]?imXlayan districts 
Lut of Kumaon 








73 
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HIMALAYAN DISTRICTS 
Lwt of Kumaon 


Name. 

Herbarium number 

(Stracliey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

•p.— 

17 

IT. 

r— 6" 


July 

Rinikim 

Bp. 

13 

n. 

1" 


Juiy 

Baj-hoti, Bom- 
pr&B. 

gp, 

20 

II. 

1" 


May 

Chauipwa 

Hoyleana, Boiss. 


Sil. 

10' 


March ... 

Sarju river &c , 

2. Sarcococca. 







•aligna. MUU. 

3- Bazas- 

... 

Sh. 

4' 

... 

April 

Naini Tal 

BcmpervircnB, L. ... 

... 

Tr. 

80' 

... 

July 

Ramni, BagJ- 
war. 

4. Bridelia- 







atipuIariB, BL ... 

1 

Sh. 


... 


Bhabar 

rctusa, Spren^, 

8 

Tr. 

86' 


... 

Sarju river ... 

5- Andrachne. 







coTilifolia, Mull, 


S&. 

6'— 8' 


February, 

Raraganga ri- 
ver. 

6- Fhyllaathas- 







Urinaria, L, 

1 

H. 

3"— 6" 


July 

Almora 

Niruri, L. ... 

rcticiilatuB, Poie. ... 

8 

U. 

1' 

••• 

September, 

BageBar 

... 

Sh. 

10' 

W. Gr. 'AuguBt ... 

Moha' gari 

Emblica, L. 

... 

Tr. 

16' 

... 

March ... 

Outer hills, Sar- 
ju river. 

nepalensiBi Af u//. ... 

... 

Tr. 


... 

July 

Bhabar, Sarju 
river. 

Bp. 

5 

Sh. 

3'-4' 


July ... 

Aimora 

Bp. 

... 

Tr. 

16' 



Kota 

Bp. 

... 

Sh. 

16'— 80' 

y. 

May M 

Bageear 

7.— Securinega. 







M&l. 

8- Fatraxijiva- 

... 

Sh. 


W. Gf. 

May 

Bhim Tal, EbbI 
valley. 

Boxborghii, Wall ... 

... 

Ti, 

... 

... 

•M 

BhUbar 

8. Baphniphyllom. 







himalenie 

... 

Tr. 

30' 

... 

... 

Sigar 
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■ 



1 



s 

s 

eS 

Himd- 




hya. 



S 






£ 





*8 

ja 

■ 



Ueiuarks. 

§ 

‘Ss 





‘•wS 

i 

’■3 * 
cS o 

1 

t 

Tibet. 


Open 1*1 

14,000 


D. 

T. 


1^. ttt 

15,000 


T. 


Do. ••• 

12,000 

U. 




Do. 

2—4,000 

It. 


... 


Forest It. 

7,000 

U. 




Do. 

8—9,000 

It. 

... 

... 


Do. 

1,000 

It. 




Do. 

8,000 

It. 

... 

... 


Open 

8,600 

L. 


- 

mLeptopus cordifolius in Herb. S. 
and W. 

Wet 

6,000 

K. 




Open 

3,000 

R. 



s5 Fluggea No. 1 in Herb. S. and W 

Do. 

4,500 

it. 

... 

.M 

Do- 

1-4,600 

It. 

... 


» bmfdica officinalis in Herb. S. and 





W. 

Forest 

1-4,000 

It. 1 

... 

... 

CM Sradleia ovata in Herb. S. and W. 

Open 

6,000 

B. 

... 


*= Ph.jmiperinuSf Wall, in Herb. S. 
andW. ^ 

Forest 

2,000 

It. 

••• 

• •t 

0 ^ Anisnnewa in Herb. S. and VV. 

Do. 

4,000 

K. 

• f « 

• •• 

m^Glochidion bifariuml in Herb. S. 




and W. 

Open 

4-6,000 

R. 



mFhgtjea Nos. 2 and 3 in Herb. S. 





and W. 

^Forest 

1,000 

B. 

... 



Do. 

6*7,000 

B. 

... 

• f* 

oGoughia in Herb. S. and W. 
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HIMA'LAYAN distbicts 
List of Kumaon 











Habit of growth. 






Herbarium ni 

(Strachey and 
terbottom). 

Height of plant. 

Colour of flower. 

‘ • 

Time of flc^w^erinj 

t 

I-) 

10- Antidesma. 







diandrnm, Tulasne ... 

... 

T. 

... 

... 


Kota Dun 

11- Jatropha. 
Oitrcas^A. 






Bhabar 

12- Acalypha. 
caljcifonuis, Wight, 


H. 

1' 


September, 

Dhaupur ... 

13. Adelia. 







Bp.~ 

... 

Tr. 

80' 

... 

February, 

Outer hills, 

14. Trewia. 






Sarju valley. 

nudiflora, L. 

... 

Tr. 

ao'—so' 

Gr. y. 

March ... 

Bhabar 

15. Mallotiia. 







philippincnsia, MiiU.f 

... 

Tr. 

26' 

... 

December, 

Sarju river ... 

16. Ricinus. 







communia, L. ”... 

... 

Sh. 

8'^12' 

B. 

... 

... 

17. Excscaria. 







acerifolia, UuH. 

■ •t 

Sh. 

4'— 6' 

... 

All the 

Kapkot,Gango- 

Insignia, Mull 

til 

Tr. 

20'— 30 

y. 

year. I 
January ... 

li. 

Outer hills, 

CIII.-URTICA- 





Sarju river. 

cm, 

1. TJlinus. 

1 

Tr. 

40'— 60' 


March 

Bhabar 

intogrifolia, lioxb. ... 
parrifolia, Jacq. ... 

u 

Tr. 

1 Tr. 

30'-40' 

! •” . 

February, 

Bagesar ... 

campestris, L 

"i 

Tr. 

30'^' 


March ... 

Naini Til ... 

var. macrophylla ... 

3 

1 Tr. 

501 


April 

Dwali 

2 Celtis. 







australis, A. 

S,3 

Tr. 

26'-40' 


March ... 

Kota, N6mik, 

criocarpa, Dwe, 

4,6 

1 

Tr. i 

20' 

1 

March ... 

Almora. 

Kota, Almora, 

__ 


1 



1 

&c. 
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Plants — (continued) . 


4 

1 

*8 

BD 

. 1 

"■ 1 

1 

Uirnd- 

laya. 

Tibet. 

Remarks. 

Elevation in £ 
the sea. 

Rainj. 


»•! 

3,500 

R. 

... 

... 


Forest 

2,000 

R. 

... 



Opeu 

8,000 

U. 

... 

- 


Forest 

2—3.000 

R. 

... 

... 


Do. 

1—2,000 

R. 

•• 

... 


Do. 

1—4,000 

R. 



B UoiUcra in Herb. S. and W. 

Cultivated ... 

2,000 

R. 

... 

... 


Open 

.3,6—6000 

B. 

... 

... 

■■ Sapium sp. in Herb. S. and W. 

Do. 

2—6,000 

R. 

... 

... 

= Falconetia in Herb. S. and W. 

Forest 

1,000 

R. 





3,500 

R. 

... 




7,000 

B. 




... 

8,600 

R. 

... 



Forest 

2—6,500 

R. 

... 

... 


Do. 

2—6,000 

R. 

... 

... 
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HIMifrAYAN DlSTfilOTS 

List of Kumojon 


Name. 

Herbarinm number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Habit of plant. 

Colour of flower. 

Time of flowering. 

& 

: 1 

3- Sponia. 







politoria, Planch. ... 

... 

Sh. 

10' 

... 

December, 

K41apathar ... 

4. Cannabis* 







eatira, L. ... 

IBS 

H. 

8'~18' 

... 

Sciitember, 

Almora, &c. ... 

5. Streblns- 







aspcr, Lour. 

... 

Tr. 

25' 

Wh.. 

March ... 

Bhabar 

6- Morns* 







Isevigatai Wdl. .. 

1 

Tr. 

30' 

... 

February, 

Kota 

indica, L. 

2,4 

Tr. 

20' 

... 

February, 

Do. 

Bctrata, Roth. 

3 

Tr. 

44' 

... 

May ... 

Namik 

7- Ficus* 







cordifoUa, Roxh. 

1 

Tr. 

15' 



Kota 

rcligioBa, L 

2 

Tr, 

60' 

... 


Do., Sic, 

virgata, Roxb. 

3 

Tr. 

15' 



Bhabar, Al- 

sp. 

4 

Tr. 

20'— 30' 

... 


mora. 

Kota 

rctuBa, L. 

6 

Tr. 

30' 



Kosi river ... 

Boxburghii, Wall. ... 

6 

Tr. 

15' 

... 


Kamganga river 

infeetoria, Roxb. 

7 

Tr. 

40' 

... 


Pindar river ... 

congloinerata, Roxb.... 

8 

Tr. 

15' 

... 


K4 m gangs 

tttbercalata, Wall. ... 

9 

S. BC 

15' 



river. 

Sarju 

hispida, L.J. 

10 

Tr. 

20' 

... 


Piabar 

indiea, L. 

11 

Tr, 

60' 



Kota Ddn, &c.. 

pubigera, Wall. 

12 

S. BC. 

30'-40' 

... 


Below Gangoli 

BcandcnSi Roxb. 

IS 

S. BC. 

60' 



BageBar. 

BigCBar 

foveolata, Wall. 

14 

S, BC. 

30' 

... 


N a i n i T 4 1, 

paraBitiea, Kan, 

15 

S. BC. 

30' 



Dhauii river. 
Kii&dbfingi ... 

gp. 

16 

? 

... 



? 

sp. 

18 

Tr. 


... 


Outer hills ... 

sg. 1 

19 

Tr. 

30' 

... 


Pyura 

Bp.— . 

20 

¥r. 

40' 

... 


BhSbar 








m 
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BiMXtAYAN msTRlOTS 
List of Kumaon 


Name. 


8. Artocarpns. 
Lakocxdia, 

9. Urtica- 

parriflora, Roxb» ... 
dioica, L. 

hyperborea, Jacquem,^ 

10. Laportea- 
evitata) Wall 
11. Girardinia- 

hetcTophylla, Dene . ... 

12. Filea. 

umbroBa, Wedd, 
Bcripta, , Wedd, ■ ... 
trinerviB, Wight 

13. Lecanthas. 

Wigbtii, Wedd. .. 

14. Elatostemma. 

obtUBom, Wall. 
Bessile, Wedd, 

▼ar. polycephalum, 

,, cuBpidatoni .. 
diTeraifolinm, Wall,.. 
Stracheyanumi Wedd. 
Bp. 

15. Bfxd^meria. 

platyphylla, Ifidd. .. 

macrophyllAf Don .. 
ruguloBa, W^ll 


Tr. ... 30'-40' 


INearKota ... 


1,.% 16 II. 3'— 8' 

9, 16 H. 4' 

4, 18 H. 1'— 2' 


February, Fliton, Kota , 
July. I 

... I ? 

August ... Kyungar 


H. 3' ... July ... Jalat 


August ... P6ton 


1 II. 1'— 2' ... July ...iBinsar 

a H, 8' ... ... I Do G6gar ... 

3 U. 11' Wh. August ... Kalimundi ... 


H. Fk. August ... Bamganga ri- 

ver, Jagesar. 


3 H. 1'— 2' 

4 H. 6" 

,, 6 H. 8" 

6 H. 4'-6' 


... June ... K&thi,Lahur... 

... August ... Naini Tkl, Na- 

mik. 

... May ... Labor 

... August ...IliOhathal 

... June ...ITola, Binaar ... 

... February, iSarju river ... 


. 1, 2, 3, 6 H. or I'- 10' ... May to Au- Dhakuri-bini* 

S. guBt. yak, Bfigesar, 

8arju river, 
Almora. 

4 S. 6'— 10' ... August ... Sarju river ««. 

7 Tr. 20' Wh. ... Ditto 



Oir THE noeth-WesteIrn provinces. 
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4 

a 

5 

Elevation in feet above 
the sea. 

ttimd* 
lay a. 



o 

1 

Dry. 

Tibet. 

Remarks. 

Forest 

3^00 

n. 




Open 

2,6—10,000 

R. 

... 

... 


Do. 

Do. 

i 

H— 17,600 

B. 

D. 

t! 


Woods 

7,000 

R. 


... 

= Urtica No. 2 in Herb. S. arid W* 

Open 

4-r9,000 

B. 

... 

... 

•a Urtica No. 9 iri Herb. S. and W. 

Woods 

Do by watci, 
Woods 

6-8,000 
' 6—7,600 
8,700 

R. 

B. 

H. 

... 


B3 Urtica No. 1 in Herb. R. and W. 
m* Urtica No. 19 in Herb. S. & W. 
sa Urtica No. 17 in Herb. S. and VV.- 

Dampshsule ... 

4—9,000 

R. 

1 


=.rrocrisNoB. 3, 4,- 8, & 9 in Herb 
S. and W. 

Wet blanks ... 

7,000 

R. 


... 

ss Procris No. 1 in Herb. S. & VV. 

Do. 

7—8,000 

... 


... 

tB Procris No. 7 in Herb. S. & VV. 

Ditto* 

Ditto 

Wet shady 
rocks. 

6-7,800 

6—6,500 

4,000 

R. 

R. 

B. 


... 

=Procrta No. 6 in Herb. S. and VV- 
e Procris No. 2 in Herb. S. .'t \V. 
^Procris No. 5 in Herb. S. & W. 
Urtica No. 23 in Herb. S. & \V. 

Forest & open, 

2-7,600 

B. 

... 

... 

Urtica Nob. 4, 5 and 20 in Herb. 
S. and W. 

Open 

Ditto ...j 

2—4,000 

«-6,(.H)0 

R. 

1 

j 

^Urtica No. 7 in Herb. R. & 

==: Urtica No. 21 in Herb. b. & VV. 
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himXlayan districts 
List of Kumaon 


Kame: 

Herbarium number 

(Strachoy and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

16. Chamabaina. 

ouspidaia, Widd. ... 


H. 


Pk. 

August ... 

Mohargari, 

17. Ilemorialis. 

ciliaris, TTWrf. 


H. 

ir 



Tungnath. 

liaijnath 

18. Ponzolzia. 

ovalis, ^Vedd. 






? 

quinqnenervis, Bl. ... 

2 

ii. 

A' 

... 

August ... 

Almora 

19. Villebruuia. 

frutcBCcns, Bh 


Sh. 

10'— 16' 



Bdgesar 

20* DebregeaEria. 

velntina, W«dd. 

1 

Sh. 

6'— 16' 


August ... 

Gori river, Sar- 

hypoleuca, H'«dd. ... 

2* 

Sh. 

16' 


March ... 

ill river. 
Rauigahga ri- 

21 Maoutia. 

Puya, Wedd. 


Sh. 

6' 


August ... 

ver. 

Sarju valley ... 

22. Farietaria. 

debiliB, Forsk. 


H. 

l'^ 


September, 

Below Milam & 

CIV.-JUGLANDA- 

CEJE. 

1. Jnglans. 

^ regia, X. 


Tr. 

40'— 60' 


March ... 

Badariuath. 

Dw61i 

2. Engelhardtia. 

Colebrookiana, Lindlf 

1 

Tr. 

30'-4D' 


March ... 

Kota,B&ge8ar. 

Bp..rr— 

2 

Tr. 

... 

... 

... 

? 

CV.-MYRICACBiE. 

L Uyrica. 

sapida, WaU, 


Tr. 

20'— 30' 


April ... 

Snring, Almo- 



1 


ra. 
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mMiLAYAN DISTRICTS 

List of Kumaon 


Kame. 

Herbarium number 

(Strachey and Win- 
terbottom). 

Habit of growth. | 

Height of plant. 

Colour of flower. 

•§ 

0 

01' 

s 

pS 

CVI-CUPULI- 







Ymm. 

1. CarpinuB. 







Timinea, Wall. 

1 

Tr. 

60' 

... 

March ... 

Naini Tdl, Bin- 
Bar. 

faginea, Lindl. 

2 

'It. 

60' 

... 

March ... 

Naini Tal, Bin- 
sar. 

2. Gorylxis. 







Colurna, A. 

... 

Tr. 

60' 

... 

May 

Dwali Tonghdr 
ri. 

3. Ctuercus* 







pemicarpifolia, Sm.... 

1 

Tr. 

100' 

... 

April 

China, Kiithi, 
&c. 

lannginoBa, Don 

2 

Tr. 

40' 

... 

April 

Naini Tal, Bin- 

Bar. 

dilatata, JAndl. ««« 

3 

Tr. 

60' 

... 

April ... 

Naini Tal, Bin- 
sar. 

}ncaDa, Roxb- 

4 

Tr. 

60' 

... 

March ... 

ITbiquo 

annulata, Sm. 

6 

Tr. 

60' 

... 

March ... 

Bugesar ralley, 

4- Castanea- 







MbuloidcB, A. DC. ... 

... 

Tr. 

40' 

... 

AuguBt ... 

Gangoli, &o. ... 

5- Betnla. 







Bhojpattra, Wall, ... 

1,2 

Tr. 

16'— .30' 

... 

May ... 

Champwa, Ac.. 
Binsar, Naini 
Tal. 

^uminata, Walt. ... 

3,4 

Tr. 

40'— 60' 

... 

April 

6. Ainas. 







^ipcpalensiB, Don .i. 

CyiI.-SALICINEJE. 
1- Salix. 


Tr. 

JO'— 40' 

... 

October ... 

i 

Binaar, Naini 
Tal. 

acutifolia, WiUd. ... 

1 

Sb. 

12' 

... 


Bdmni, Betuli 
Fans 

alagaiiB, Wall^ 

2,6,7 

Sh. 

6'— 16' 

... 

May, June, 

Naini Tal, Dug- 
1 li,Nduiik,Nf- 
ti. 

Mrasperma, Roxb. ... 

4 

Tr. 

26' 

... 

May 

Satrali Talley, 

ffTaHichiana, Anders., 

3, 11 

Sh. 

12' 1 

... 

April 

Gdgar 


OF THE NORTH-WESTERN PROVINCES. 
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HIMA’LAYAN DISTRICTS 
Lut of Kumaon 


Name. 

Herbarium number 

(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

I 

Grisea, Wall. 

6 

Sh. 

16 ' 

... 

April ... 

Gagar, Sarju 
valley. 

aclerophylla, Andcn.^ 

8 , 10 

Sh. 

3 '— 10 ' 

... 

July ... 

Kimkim, Raj- 
hoti. 

Lindleyana, Wall. ... 

12 , 14 

Sh. 

2 "— 2 ' 

••• 

June, July, Pindari, Barji- 
j kaiig Paas. 

furcata, Anders. 

CVIII.-GNETA- 

CEiE. 

1. Ephedra. 

13 

Sh. 

9 "-. 12 " 


May 

Pindari, Barji- 
kaug Puss. 

▼ulgaris, Rich. 

CIX.-CONIFEUiE. 

1. Cupressus- 


S. 

1 '— 2 ' 


June 

Pindari, 

Milam, Tibet. 

toralosa, Dom 

2. Juniperus. 


T. 

100 ' 

• f • 

February, 

Naini T&l ... 

cxcclaa, M. Bieb. ... 

1 

T. 

20 '— 30 ' 


June ... 

Milam, Malari, 
Dugli, &o. ... 

recuTva, Don ... 

var. sqiiamata, 

2 

Sh. 

4 ' 

... 

Juno 

Wallichiana,fl[/. ^ T. 

3 

Sh. 

6 ' 

• 9l 

May 

Pindari, Mi- 
lam. 

communis, U i*. 

3- TaxilS. 

4 

Sh. 

4 ' 


May 

Milam, Rim- 
kim. 

Iboccata, L. 

4. Piniu. 

... 

T. j 

60 ' 

lit 

April ... 

Dw&li, &o. ... 

iongifolia, Roxh. .m 

1 

T. 

100 ' 

IIS 

February, 

Ubique 

ezcelBa, Wall 

5. Gedrus. 

2 

T. 

100 ' 


May ... 

Above Joahi- 
math. 

Deodara, Load. ... 

’ 

T. 

160 ' 

... 

September, 

Jelam ••• 

1 
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Conditions of soil, &c. 

Elevation in feet above 
the sea. 

Flimd- 

laya. 

Tibet. 

Bemarkiv 

Rainy. 


Open ... 

6—6,500 

R. 


... 


Do. 

( i.%r)00 

. * 

D. 

T. 



( —16,500 





Do. ... 

11—14,000 

B. 

... 

... 


Do. 

13,000 

K. 

... 

... 


Open 

9-16/)00 

R. 

D. 

T. 


Forest 

4,6—9,000 

R 

... 



Open 

9-14,000 


D. 

T. 


Do. 

10,600 

R. 

... 

T. 


Do. 

9—14,000 

R. 

D, 

... 


Do, 

9—14,600 

... 

D. 

T, 


Forest 

7—11,000 

B. 

D. 

*■1 


Open forest 

2—7,800 

R. 

t«9 

.»* 



6—11,600 

B. 

D. 



»orert 

9-11,500 

B. 

D. 

•••■ 




tiiMifLAtAN DISTRICTS 

List of Kwmaon 



& h 1 

1 

1 

1 

1 


Name. 

Herbarium numi 

(Strachey and W 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

6 

6. Abies. 







Webbiana, Wall ... 

2 

T. 

160' 

!»• 

M»y 

Ch am p w a , 





Dwaii. 

var. IMndtow ... 

1 

T. 

160' 

... 

May ...iKatlii, &c. ... 

j^mithiana, Wall. ... 

3 

T. 

160 ' 

... 

April, ... 

A bo re Joshi^ 

CX.-HYDROCUA- 






math. 








1. Hydrilla. 







terticillata, Rich. ... 

*.« 

H. 

••• 



Bhim Tal, Xai- 






ni Tdl. 

2. Vallisneria. 







Bpiralis, L. 
CXI.-SCITAMI- 

tea 

H. 

••• 

... 

• •• 

BhimT41,Nai- 
ni T41. 








1. Olobba. 







oriienBis, Rozb. 


H. 

3' 

Of. 

• M 

Dy(lriFass,H4- 







walb&gh. 

2. Zingiber. 







capitatiim, Rozb. ... 

1 

11. 

4' 

Y. 

August .. 

Sarju valley ... 

dirysanthum, Rose , ... 

2 

H. 

4' 

Y. 

August ... 

Mohargari ... 

3- Cnrcnma. 







longa, Wall, 

... 

H. 

l'-.2' 

Or. 

August .. 

Bagesar t.. 

4. Eoscoea. 







purpurea, Sm. ... 

Alpina, Royle ••• 

1 

H. 

I'-U' 

Fr. 

May 

Naini T41 ... 

2 

H. 

4"-8" 

Fr. 

June 

Karim Fass, 






China. 

gtacilia, Sm. ... 

3 

H, 

1'— li' 

... 

Juno 

Naini Tal ••• 

elatior, Sm. 

4 

H. 

2' 

Y. 

August 

^ K41imundi ••• 

5. Hedyebium. 







coccineum, Sm. 
•picatum, Sm, 

1 

H. 

5' 

8.0. 

August ... 

J4gesar 

, Naini Til 

Tar. elatuiu 

2 

H. 

6' 

W.Fk. 

August ... 

densidoTum, Wall. .. 

3 

H. 

4' 

W. Fk. 

July 

. Near Bagesar... 

eHiptieum, Sm. 

4 

H. 

8' 

T. 

August .. 

i - 
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plants — (continued). 


d 

*s 

« 

o 

tt 

d 

o 

s 

. 1 

’§ 

1 

a 

h 
■*» ■ 

II 

s 

■ 

laya. 

JS 

H 

1 

b 

Q 

Thick forest ... 

9,B— 11,«00 

ll. 



Do. 

7,5— 10,(»00 

R. 

D. 


forest Ml 

a— 11,000 


D. 

... 

In water m 

4-6,400 

11. 

..; 


Do. i.i 

4,400 

R. 

S6« 

... 

Woods 

4—7,000 

n. 



Open ... 

2,600 

R. 



Banks 

3—4,600 

B. 


... . 

Open 

»-6,000 

R. 

... 

... 

Woods 

6—7,600 j 

R. j 



Open 

7-11,000 

R. 

... 

... i 

On trees 

6—7.000 

R. 


... 1 

Woods 

8,600 

R. 


M. 

Open 

4-6.000 

R. 

... 

... 1 

Woods"' 

6-8,000 

r! 

;;; 

;;; i 

Banks 

6,000 

R. 

... 

... ' 

Open 

3—4,000 

R. 
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HIMALAYAN DISTRICTS 

List of Kimiaon 


Name. 

Herbarium number 

(Strachcy and Win- 
terbouoni). 

Habit of growth. 

Height of plant. 

Colour of tiower. 

Time of flowering. 

Locality. 

6- Costus. 







BpecioBUB, Sm. 

7> Musa. 

... 

ir. 

3' 

Dr. 

August ... 

Sarju valley ... 

Bapicntum, /.. 

... 

II. 


... 

? 

Sjvr.iu and Kdli 
river. 

CXll.-OUClII- 

DM. 






KpU'JIYTAL. 

1. Oberunia. 







iridifulia, Aind/. 

2 

li. 

4"— 6" 

... 


Bhal)ar»Bagc8ar, 

2. Empusa- 







paradoxa, LituH, 

3 

11. 

9" 

0. Y. 

August ... 

Lohathai 

3. Dienia- 







( ylindroBtachyu, Aw<d/., 

4 

H. 

1' 

G. W 

August ... 

Jiigesar 

4 Liparis- 







ncpalcnBiB, Z{//d/. ... 

1 

II. 

r 

... 

.luly 

Biusar 

5- Phalidota- 







articulata, Lindl. ... 

17 

II. 

4" 

Pk. 

July 

Bngesar, outer 
hills. 

imbricata, ... 

16 

11. 


Wh. 

August ... 

Huniganga ri< 
vtr, ISarju. 

6. Coelogyne. 







data, Lhdl. 

14 

H. 



May 

Sarju river ... 

criatata, Lindl. 

7. Bolbophyllum. 

16 

H. 

1' 

Wh. 

April 

Champawat| 

&c. 

nmbellutuiD, Lindl. ... 

10 

H. 

4" 

... 


R4mganga river 

8. Cirihopetalum 







Wallichii, Lindl. ... 

11 

IT. 

.r 

... 

’... 

BagcBUT vaii^f 

1 



OP THE NORTH-WESTEllN PROVmCES. 
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i 

1 

i 

i 

Elevation in feet above 
the sea. 

H'md' 

Inya. 

1 ' fr 

M : Q 

1 Tibet. 

Remarks. 

open 

2,500 

K. 


... 


Woods 

3^4,000 

R. 

... 

... 


On trees 

1—3,600 

R 

... 

... 


Open ... 

G,000 

R. 


... 


Do. 

7,000 

U. 

... 

... 


On trees 

7,600 

R. 

... 

... 

• 

Do. 

3—3,600 

R. 

... 



Do. 

3,500 

B. 

... 

... 


Do. 

3,700 

R. 




Do. 

6,600 

R. ! 

... 

... 


Do. 

.3,600 

B. 

... 

... 


>>. 

3,700 

R. 


1 "■ 



m 


himXlayan districts 


List of Kumaon 



1.2 







fl-o 

i 

t 

ft 

o 

■*a 

Si 

i 

V 


ITiunc. 

« A 

ill 

.Z Oil 
•h C3 O 

% 

In 

6« 

O 

if 

« 

o 

o 

« 

o 

6 


ea ^ 

y^'Ji o 

*.2 

f 

§ 

0 

1 



ft 

» 

§ 

H 


9. Elia. 







excaTata,’ 

19 

m 

6" 

\Vh. 

Aiignat ... 

Jagesar 

sp. 

13 

H. 

6" 

Gr. Y. 

Auguat ... 

Mohargari ... 

10- Dendrobium. 







denudani, Don 

5 

H. 

3" 


September, 

Jalath 

ap. 

6 

11. 

1' 

Or*. 

May 

Jagthana, &c., 

ap. — - 

7 

8 

11. 

II. 

6''.- 8" 



K&mgangariyer 


9 

n. 

2' 

... 



11 Piaina 







albuBr 

18 

H. 

i' 

Wh. 

August ... 

Itageiarvallcy, 

12. Cymbidiam. 

gigantcnm, Swartz , ... 

28 

H. 

U' 

Br. R. 

October ... 

Bageiar valley, 

13. Vanda. 







criatata, Limll 

21 

H; 

9"— 12" 


May 

Bftgeaar, outer 
hills. 

ap. 

22 

II. 

... 

... 

May ... 

Bdgeaar 

14. Cliiloscbista. 







ap. — 

23 

H; 


Pk. 

May .. 

Below Binaaf. 

15. Saccolabium. 

giiiiAtvaa,Mndl. 

24 

a 

r 

Pk. 

July 

Eigeaar, outer 
hills 

18- Aerides. 







afRne, 

95 


i' 

Pk. 

1 

i 

Bhftbar, BAge- 






la*. 

TBBRBSTRlAli. 




i 



17- Enlophia. 
inpcatiia, Lindk ... 

19 

H. 

9" 

Pk. 

May M. 

BAgeaar ••• 


OF THE NOHTH-WESTlJRy PROVINCES- 
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4 

1 

0 
« 

1 
•5 

1 

Elevation in feet above, 
the area. 

Himd- 

laya. 

i 

x> 

r< 

Remarks. 

.& 

1 

On trees 

(1,000 

H. 




Do. 

4,000 

R. 




On rocks 

4,700 

R. 




On trees 

4,000 

K. , ... 

.... 


Do. 

4,000 ? 

li. 

... 



Do. 

,V00 ? 

K. 


... 


Do. 

4,000 ? 

B. 

... 

... 


Do. 

3/)00 

R. 

... 

... 


Do. 

4,000 

B. 

... 

... 


Do. 

3,500 

R. 

... 



Db. 

,7,000 

R. 


... 


tti 

3',500 

R. 

... 



Do. 

3,000 

B. 

... 

... 


Doi 

1-3,000 

B. 


... 

1 

1 

Open 

9,600 

i. 

B. 

... 

... 
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fiiMXLAYAN Districts 

List of Kumaon 


Name. 

la 

Sis 

h 

os . 

II S 

to S 
■*5 

A 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. | 

ILocality. 

18. Cyrtoptera. 







flava, LiniH. 

JM) 

H. 

2' 


July 

Below Almora, 

19. Calanthe. 







plantaginea, LiudL... 

27 

U. 

1' 

Pk. 

May 

Binaar, Ac. ... 

20v Qrohis. 







latif(rtW7>., var. ... 

28 

H. 

1' 

Pk. 

June ... 

Kuldra, Tola. 

21. Gymnadenia, 







Chusua, Lindl. 


II. 

4" 

Pk. 

June 

Bogila 

orchidia, LlndL 

42 

H. 

l'-~2^ 

? 

August .. 

Naini Tdl ... 

22. Aceras. 







anguati folia, Lindl... 

23. Platanthera. 

29 

H. 

4"-6" 

Gr. 

Augiut ... 

Naini Tal ... 

SusaimsB, Lindl. 

.19 

11. 

2' 

Wh. 

Aiignil^ ... 

Almora. 

Obcordata, Lindl. 

40 

H. 

6" 

Pk. 

August ... 

Ralimat, Jagc- 
aar. 

acuminata, Lindl. ... 

41 

H. 

6" 

Wh. 

July 

Almora, Naini 
Tal. 

Candida, Lindl 

44 

H. 

9" 

Wh. 

Auguat ... 

B&gcaar, Loha- 
thal 

2A. Hemipilia. 







cordifolia, Lindl. ... 

37 

H. 

6" 

Pk. 

August .. 

Shaideri Peak, 

26. Peristylus. 







fallax, Lindl. 

32 

H. 

V 

Gr. y. 

August ... 

Naini T«,B61- 
am. 

goodyeroidea, Lindl., 

S3 

H. 


Gr. 

July ... 

Almora 

26. Herminium. 







graminenm, Lindl . ... 

31 

H. 

4" 

Gr. 

August ... 

K&limundi ? ... 

cougeataji, Lindl. ... 

34 

H. 

8" i 

Gr. 

August ...| 

Tola 
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Plants — (continued). 


Conditions of soil, &c. 

Elevation in feet above 
the area. 

Himd^ 

latftt. 

& 

& 


Open ••• 

4,500 

K. 

... 

Woo;is 

7— y,ooo 

K. 

... 

Open 

11,500 

R. 

D. 

Do. 

11,000 

U. 


Woods 

7-8,500 

li. 


Open ... 

6- 7,000 

li. 


Do. 

5,500 

R. 


Do. 

U- 7,000 

li. 

... 

Do. 

6—6,000 

R. 

... 

Do. 

3—6,000 

H. 

... 

Do. 

7,000 

R. 

... 

Do. 

7—12,000 

B. 


Do. 

4,000 

U. 

... 

Woods 

8,600 ? 

B. 


Open, Wet ... 

11,500 


D. 


lieinarks. 
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hima'iayan districts 


List of Kumiion 



^.2 




'S 

k 

0 


Name. 

« A 

5 » 0 

A 

1 

bO 

s 

u 

0 

(d 




0 

0 

A 

0 

§ 

0 

V 

■5 


.0 

1 

tn 

% 

0 

a 



W 

n 

« 

6 

H 

A 

27 . Habenaria. 




1 



plaiitaKinea, Lxndl. ... 
maT{?inata, ■ 

coo\melyinef*>lia, m 

36 

38 

43 

H. 

II. 

H. 

8" 

6" 

ir 

y. 

Wh. 

AuguHt ... 
August ... 
August .. 

Binsar ... 

Almora 

Ramganga, ri- 
ver 

intermedia, Don 

45 

H. 

I'-ir 

Wh. 

August ...^ 

J&gesar, Naiui 
Tal. 

pectinata, Don 

46 

II. 

1 '— 2 ' 

Y. G. 

August ... 

Naiui Tal ... 

28. Satyrium. 

nepalenee, Don 

30 



.*• 

... 

... 

29 . Cephalan- 







thera. 







acuiuinata, Lindl. ... 

47 

H. 

r 

... 

August ... 

Rogila, Dudtt- 
toli 

enaifolia^ likh. 

48 

H. 

1 ' 

... 

August ... 

Naiui Tal .«• 

30. Listera. 





i 


ap. 

49 

II. 

... 

... 

... 


31. Bpipa^tis. 







macroitachya, Lindt., 

60 

II. 

I'-U' 

Y. Gr. July 

Binsar, Naiui 

1 Tal. 

ooiiBimiliB, Don 

61 

11. 

l'-2' 

Gr. Pr. March .. 

0 

1 

32. Spirantlies 
amsena, Bicb. 

62 

H 

6" -9" 

Pk. 

August .. 

Naini Tal •• 

33- Zenxine. 





1 


aulcata, Lindl, 

• 63 

H. 

4" 

Pk. 

February, 

Kota Duu •• 

34. Goodyera. 

marglnata, Lindl. .. 

36. Cypripedimn. 

64 

H. 

6" 

Pk. 

August .. 

Oigu. WU 

mundi. 

eordigerum, Don 

65 

H, 

li' 

Wh. 

May .. 

i 

. Ftadar 

1 
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(continued). 


4 

I 

•H 



1 

] 

.s 

I1md~ 

laya. 





a o8 
o u 

& 



ea 0) 


1 




S 


Remarks. 




002 . 


iiimXiayan districts 

jAst of Kumaon 


Kamc.. 

Herbarium number 

(Strachty and Win- 
terbottoni). 

jd 

4* 

a 

£ 

be 

0 

1 

R 

1 

ft 

*s 

** 

X3 

u 

*s 

Colour of flower. 

! 

Time of flowering. j 

1 


CXm -IKIDEiE. 







1 Iris. 







nepalcnsis, Don 

1 

H. 

2 

lil. 

April 

Almora 

KuDiaomiiBiB, H’a//., 

2 

If. 


HI. 

June 

Pindari, Niti... 

Bulcutn, Wall. 

8 

H. 

ir 

Bl. 

July 

Pindar valley, 

2. Fardanthus. 







chinenBii, 

... 

n 

3' 4' 

Sc. 

June 

Almora 

CXIV.-AMAllYL- 

LIDETE. 

1. Curculigo, 







o^ioAdcs, (•arttt. ... 

1 

H. 

9" 

y. 

July 

Almora 

gTaciiia, Wall, 

2 

li. 

2'- 3' 

Y. 

August ... 

Bagi'sar 

2. Hypoxis. 







•jnlnor, 

1 

H, 

3" 

Y. 

July 

Almora, Kathi, 

cxv.- niosco- 

UID'JiE. 

1- Bioscorea- 







dcltoidea, Wall. 

' ' 

11. FC. 

16'— 20' 


May ... 

NainiTal,Kap- 

kot. 

glabra, 1 ^ 0 x 6 . 

2 

II. 8C. 

16' 


July 

Almora 

3 

11. FC. 

;10'-20' 

... 

July 

Bliabar, B^ge* 
Bar. 

pcntnphylla, L. 

4 

II. BC. 

10' 


July 

Almora *.* 

aagittau, llarh, ..J 

6 

11. PC. 

10' ! 


July 

Almora . 

qniiia'a, W all. 

6 

H. sc. 

3' I 

... 

August ... 

Lulia-thal 

dicmuna, Hoxb. 

CXVI.-SMI- 

7 

11. HC. 

26' 

... 

July ... 

Sarju river ... 

LACEiE. 1 

1 Smilax 







elegana, Wall. 

1 

H. sc. 

6'— 10' 

Fr. 

May 

Sdmkhet, Kaini 
Tal. 

Bj*. {Hook catT^o, 7), 

2 

S. BC-I 

10'- 16' 

I'r. 

May ... 

RdthiPaBS ... 

raginata, Dene. 

8 

,S. BC 

2' 

... 

May ... 

Naini Til, Bin- 
sar. 

maculata, Uoxb. 

4 

S. BC. 

10' 

... 

May 

Almora, &c. ... 

sp. 

6 

8. MC 

26' 


July ..., 

Bigesar 

OTalifolia, Ro»b. ... 

6,7 

8. BC 

25' 

... 

March ... 

Kota Dua 
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HavUs — (conti«iiccl) . 


Cultivated 

()pen 

J)o. 


a, 500 R. 

11,5-15,500 ... 

e,5O0 i U. 


CiOoo i R. : ... 

3 -4,000 I K. i ... 


5-7,000 ! R. 


Open woods 


6,6 -7,500 R, ... 

fi— 9,000 R. ... 

7-8,000 R. ... 

4-6,600 R. ... 

»— 4,000 R. 

1—2,000 R. ... 
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HIMALAYAN DISTRICTS 
JAst of Kumaon 



t a 

1 





Name. 

¥ 

- 6?9 

ji 

z 

c 

(S 

i 

'S 

k 

0 



C ^ P 

be 



oa 

& 

1 


P "S s 

.MS’S 

•Sx <u 

0 

1 

0 

1 
*S 

0 

h 

s 

o 

"S 

o 

0) 

a 



w 

X 


H 


CXVII.-IJLIA- j 







cim. i 







1. Lilium- 







gigaiiteiiin, Wall. ...j 

... 

II. 

6' 

Wh. 

June 

Dwali 

Wallichianum, Schultz.' 


11. 

6' 

Wh. 

August ... 

Alniora 

oxypetttlum, liaher 


II. 

9"— 10^' 

Gr. Y. 

June ... 

Pindari 

nepalcnae, i>w« 

... 

H. 

3'-4' 

Wh. 

June 

Naini Tal 

2- Fritillaria. 







cirrhosa, Don 

... 

II. 

6"— 12" 

Gr. Y. 

May 

Champwa, Pin- 







(Uiri. 

m^icTophylla, Don ... 


n. 

2'— 3' 

Kobc. 

March ... 

Almora 

3. Talipa- 







gtcllata, Hook, 


n. 

6"— 18" 

Wh. 

Feb. 

Alniora, &c. ... 

4. Lloydia- 







BCTotlna, Ucich. 

1, 2 

II. 

.3"— 6" 

Wh. 

■Miiy to Ju- 

Pindari Pathar* 





ly. 

kori, Bom- 






pras, Uaj- 

5- Gagea. 






hoti. 

lutea, L. 

... 

II. 

4" 

Y. 

May ... 

Pindari 

6. Iphigenla. 







indica, Klh. 

... 

u. 

9" 

Pr. 

June 

Almora 

7. Gloriosa. 







Buperba, L. 

... 

H. 

4'— 16' 

Sc. 

Or. 

August ... 

Almora, Bha- 
bar. 

8. Aliinm. 







G.'>vaTii!5nTim, Wall . ... 

1 

H. 

9" 

Wh. 

Juno 

Sing-jari - 

Wallicaii, Kth. 

S 

II. 

t 

Pk. 

June 

. China, Rilam, 

victoriaU*, L. 

s 

li. 

i i'—2' 

i Wh. 

June 

, Bliisar, Duda- 



1 

1 

1 

tuli. 
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Conditions of soil, &c. 

Elevation in feet above 
the sea. 

Rainy. I 

[ 1 

n<f« 

/a. 

Tibet. 

Remarks. 

Woods 

7—9,000 

R. 




Open 

4-6,000 

R. 

... 



Do. 

11—12,600 

R. 

... 


-Fritillaria sp. in Herb. S. & W. 

Woods ..J 

7,000 

R. 

1 ••• 


Open 

11—12,000 

R. 

... 

... 

= Lillum No. 2 in Herb. S. & W. 

Do. 

3, 6-^,000 

R. 


... 

= Lilium No. 2 in Herb. S. & W* 

Fields 

' 

3—7,000 

R. 

... 



Open 

11—16,000 

R. 

D. 

T. 


Open 

11—12,000 

R. 

... 

... 


Do. 

1—6,000 

R. 

... 

... 


Do. 

1—6,000 

R. 


.»• 


Wet 

11,000 

B. 

• •f 



Open 

Woods 

8—12,000 

R. 


... 


7-10,000 

R. 

**• 




606 


HIHA'LATAN DISTRICTS 

Lut of Kumaon 


Kaine. . 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

*■ 

Locality. 

ept (No. lA ffook cat.\ 

4 

IL 

2' 

H’h. 

June 

1 

Sing-jari 

rubcuB, Schrad. 

6 

H. 

9" 

Pk. 

August ... 

Kalam 

sp. (No. 15 Hook ca<.), 

6,9 

II. 

9"— 12" 

B. 

June, July, 

Bajhoti, Lap- 
tel, Tazuig. 

lincare, L. 
var. jnnccum 



... 



7 

ii. 


Pr. 

August ... 

Bnkas Tul, ... 

ellipticum, U'a//. ... 

8 

H. 

9" 

pk. 

June ... 

Jaliya khal,Mi- 
lain. 

Bchaenoprasumi L. ... 

10 

H. 

6" 

? 

July 

Plain of Tibet ? 

9 Urginea. 







indicaj Kth, ... 

... 

11. 

eat 

... 

... 

Plains 

10 Asphodelus- 







flBtuloBua, A. 

... 

H. 

•f* 

... 

January ... 

Hardwdr ... 

11. Asparagus. 







aBccndona, Ttoxh. 

I 

S. 

6" 

Wh 

... 

Outer hills ... 

iBBviBBituua, Stend. ... 

S 

s. 

8' -4' 

Wh. 

July 

B&mganga rim 

filicinasy Ham. 

3 

s. 

3'-4' 

Wh. 

June ... 

Sing-jari, N5- 
mik. 

12. Folyonatum. 







maltiflorum, AIL ... 

1 

H. 

2'— 2-3 

Wh. 

April ... 

G&garPass ... 

roflenm, 

4 

II. 

8| I 

W. V. 

July 

Bimkim 

yerticillatum, AU. ... 

2, 3, 6 

H. 

2'~S' 

Wh. 

April to 
June, 

Naini T41,N5. 
mik Bamni, 
Sing-jari. 

aibiricam, Btd. ... 

13. Theropogon. 

6 

11. 

3'-4' 

Wh. 

May 

i 

B&gesar valley, 
&c. 

"A 

palliduBy Maxim. ... 

taa 

H. 

2' 

Wh. 

May ... 

S&mkhet ••• 

14. Tovaria. 







pallidal Roxh, ... 

2 

H. 


Wh. 

iMay 

Dw51i 

purpurea, ... 

1 

H. 

I'-l| 

Pr. 

|May ... 

M&dh&rt Pass, 


Conditions of soil, &c. 


OF THE NORTH-WESTERN PROVINCES, 
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HIMALAYAN DISTUlCTS 

of Kumaon 



H. I ij' Wh. 


15. Clintonia. 

alpina, Kth. 

16. StreptopuB. 

simplext Don 


17- Ophiopogon. 

*iatcrniediufl, Don ... ••• I-U' Wh. 

18. Disporum. 

^alcaratum, IJom— 

var. llaniilUmia- 1, 2 2 br, Y. 

mum, 

pulhini, SoZwA.— , n v 

var. parvillorum ... 3 2 br, Y. 


• Kulh&ra 


Bfir Pass ... 


. l&aini T&l, Ka- 
thi. 


•Katlii? Dwali, 
Biuaar. 


19- Tofieldia. 

nepalensis, Walt. ... 1 3''— 4'' Wh. July ... Patharkori ... 

ap. (No. 2 /iooAcal.), 2 4' — 6" Wh. July ..MUajliuti ••• 


20- Paris 

polyphylla, Sin, . 
«p. 


1 H. 2' Gr. May 

2 U. 1' ... May 


. Naini Tal ... 
- N4uilk 


21. Trillidiam. 

Govanianum, Kih. ., 


H. 6"-9" ... May 


. Madh&ri Paaa. 


CXVIII.— PONTB- 
DKHlACBiE. 

1. Honochoria. 

iraginaia, /VmZ. 

^ I 


H. 11' Bl. July ...lAlmora 










Bnf^tATAJt'ws^iilS 

. "'W'* ; ' ■ 

^ Jj(k of Kumam 


'*■ 

|.s . 


IL 

r 

% 

— 




.1 “ 


■ I- 



etbariam 
(Strachey 
terbottom ) 

s 

tifi 

!2 

a 

% 

“o 

f. 

&■ 
"S ^ 

'.‘ s ' 

O 

0 

- 

V 'I 

i 

'1 


E 

W 


\5 

' 'f 

' & ■ 

CXIX.— COMMELV- 







^NACEJE.- 







1- Commelyna. 





^ V 



1,4 

If. 

li'- ir 


Augnift .. 

Mp hargari 

bvngalcnitiB, £. 






Nainl'fal. 

2 

^ 3 

II. 

]' 

Bl. 

Aiignii ... 

.ftUgllAt' .. 

Aliuora 

obliqiia, Lam. 

If. 

1' 

HI. 

Do. 

»p. 

r> 

II. 

li' 

BI. 

AvgiiBt .. 

lldruSifi 

coninmutf KtH. 

0 

M. 

\' 

lil. 

August ... 

Alniora 

2. Cyanotis. 



- 




barbata, KUt, 

1 

H. 

3"— 6'^'" 

Bl. 

s . • ■ 

August ... 

Nsiui ’iVl, jii- 

criatatn, Kt^i. „ 

s 

«. 

9" 

Bl. 

'■C- ' 

August ... 

gesftr. . 
Alffiora? 

3< Aneilema. 



i 



■ 

niuliflora,.- Kth. 


H. 

6" 1 

Bl. 

August 

lAlmora 

Bcapitlura,' Vi M^/i( ... 

... 

H. 

S' 

Bk. 

August ... 

Jngisar, Naini 






Til. 

4^ Pitbyrocarpus. 

paniculatua, Hoxb. ... 

... 

H. 

1' 

Pk. 

1 August ... 

Near Almora .. 

5. Strep tolii ion 







Tolubile, Edtjm. ... 

... 

B 8G 


Pk. 

Srptemlief, Dliauli river 

CXX.-JBrN(;EjIf:. 







t. Jancns. 





- 


trigluiliis, L, 

1 

1 W- 

.3" 


July ...; 

Bajhoti 

iphabelatii^ Dene. 

s 

II. 

2' 

•i, 

July 

Laptel 

ap. ^ 

3 

H. 

6".-9" 


.Vuly 

Ba r j i k 4ng 





1 

Pass. 


4 

M. 

2' 


July 

Milam, Kilam, 

eastancuB)* om. 

ri 

II. 

2'* 

... 

July 

Tola 

glaiictiB, Ehth. 

0 

Id. 

2'- 3' 


June 

Blnsar, Naini 





’ '‘l 

; 

Tal. 

liiglumi#, L. 

7 

H, 

j 2" 

1 

August ... 

Ba r j i king 

srr fir— 



1 

1 

Pass. 



0F T^TK rROVlNCKS, 

... i,H- ’ ■ ' • 

Fifanifs— (cdhtifttfed), <- 


Opcn,Qiibii3hfflJ ■ 6—7,000 


Open, wet ' 15,000 T. 

Do. ... 15,000 T. 

Po. 14,600 K. D ... 

Do. 12,000 R. D. ... 

Do. ... 11,500 .. D. ... 

Do. ... 6—7,500 R. ... .. 


Do. 


14,500 


HiMi^^kYAN Districts 

UmH of Kumaon 


m 


i 

U 




9 









“i: 

5 

1 ■' 

vi 

1 

1 


. Kiune. ^ ' 


o 

A 

o 

s 

o 

s 

t3 



Ml 


A 

M 

2 

s 

o 

O 

o 

a 

4» 

1 



» 


o 

S 









bufonius, L. 
pp. (No. 9 Hook, cat ), 

8 

II. 

g// ; 

M8 

May 

H&walbSgh ... 

9, 11 13 

H. 

3"~-10" 

tMt 

May An.. 

fiindari. Uajlio* 





KllSt, Vv/5 

ti, Barjikang 
PasB. 


concinmiB, Don 

10 

II 

15« 

*M 

Augupt .. 

Jdgesar, Naini 






Tal. 

BP. ( — No. 10 Hook. 

19 

H 

8" 

tM 

August ... 

Milam, Kalam, 

cat.) 







2- Luznla- 







plumosa, Wali. 

1 

H, 

9" 

Pk. 

May M. 

Madh&ri Pass, 

camprptris, L. ... 

fi 

H. 

8" 

Pk. 

May 

Do. 

•picata, DC, ... 

3 

H. 

2" 

Pk. 

July 

Bompr&s 

cxxi.-“ArtoiDi;iK. 







1. Arisama. 







coptatum, Mart. ... 

4 

H. 

1'— U' 

•r 

May 

Madliari ’Pasa, 

specioanni, Mart. ... 

6 

H. 

w 

May ... 

Kathi 

conf^angnincun? , Schott, 

6 

H. 

2'— 3' 

... 

'June 

Naini T&l ... 

curyatum, Roxb. 

7,9 

H. 

I*'— 2' 

... 

'June. 

Bampa, Jelam, 

pp. 

8 

11. 

l'-2' 


May 

KiUhi 

Jacqucmontii, Dl. ... 

11 

H. 

2' 

... 

'June . ... 

Naini T41, 




i 

1 

China. 

Sp.(,Wall.eat.8m)... 

12 

H, 

24' 

! 

July 

Ralam, Bilkot, 

erubcBcenp, Sch. 

18 

H. 

2'^8' 

... 

May 

Kathi 

2- Sauromatam* 







gnttatam, SoA. 

10 

H, 

3' 

... 

July 

Almora, outer 
hills. 

3. Bemasatia. 







Uookcriana, Sch. ... 

2 

H. 

3" 


June 

K4tbi 

Tivipara, Sch. 

14 

H. 

l'-2' 

... 

September, 

Bagesar, Bkiiu 
Tal 

‘ 4. Colocasla. 







antiqnoriini, Sch.- ... 

8 

H. 

1'— 2' 


September, 

Almora, Sarju 






I riyer 
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HIMA'LAYAN DISTRICTS 

List qf Kumam ^ 


6U 



|.s 








JS 

1 

fao 

0 



" S 


Kame. 

OJ ^ 

.Hot: 

S25 

■£ x £ 

. •*» 

"S 

£ 

> 

o 

(C 

o 

Iri 

S 

> 

•s 



iS 


9 

o 

I 

1 



£ 

» 

5 

H 

A 

5. Scindapsus- 


1 


[ 



decnrsira, Sch- 

1 

II. 

30' 

... 

1 

Baiaani 

ap. 

3 

11. 

20' 



Sarjn river, 


1 



[ 

outer hilla. 

6 Typlioniuin> 

djTlTB.foljuiUi 

1 

' II. 

6" 

1 ^ 

... 

July 

Binaar, near, 
Aimora. 

7. OonatanthRS. 







taruientoBUB, RIotich? 

15 

H. 

9" 

... 

September, 

Kali mat, Bin- 






aar. 

cxxn.-TYPiiA^ 







CEAii. 







1 Typha. 

elephantina, Boxb. 

... 

... 

8'— 10' 

•H 

••• 

Ta^ai 

CXXin.-T.BMNA- 







CEA^^. 

1. Lemna- 

1 






pplythiza, L. 

... 

... 

- 


... 

Aimora, Ac. ... 

CXXIV. -NAIA- 







DES- 







1. Triglochin. 







paluBtre, A. 
maritiiuum, L. 

1 

2 

II. 

II. 

9" 

6" 

G. R. 

t*t 

July ... 
July 

Tiaum, Bijlioti, 
R&jhoti 

2. Fotamogeton. 







natans, L. 
laccns, L. 

rufeacena, Schrad ... 
criapum, L. 
perfoliatum, A, 

1 

2 

3 

IT. 

H. 

H. 

11 

9" 

6' 

6" 

2' 


... 

N&ini Til, &c., 
Do. 

R&jhoti ••• 

Below Aimora, 

* 

5 

h; 

2' 

• •t 


Niini Til, 
Bhim TAl 



H 

2' 



Above Milam, 

ap.— ' 

pectinatom, A. 

7 

8 

S; 

H. 

6' 

1' 

••• 


Nalni Tdl 
BAjhotl 

^ ap. 

pp.— 

9 . 

h: 

1' 

... 

... 

jAbove Milam, 
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OF THB NOKTH-WESTERN PROVINCES; 
Planti — (colitiftilpcl). 



SvampB 


iorwateif 


Ojien., wet 
Do. 


In water 
Do. 

Do. 

Do: 

Do. 

Do‘. 

Do. 

Do. 

Do. 


1,800 


4 ^ 0,000 


15V000 

16,000 


4-«:400 

0,400 

16,000 

4.000 
4^,400 

18.000 
MOO 
16,000 
13,000 
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HIMALAYAN DISTRICTS 
List of Kumami 



CXXV-ALISMA- 


1. Alisma. 

reni forme, Don 

CXXVI.— ERIOCA- 
ULEiE. 

1. EriocaiUon. 

oryzetonim, MarU ... 
luzulnfolium, Mari, 
hexangulare, A, 
(quinquangulare,) ... 


CXXVIL- CYPE- 
lUCEiE. 

1. Carex- 

tiruciata, Ntts. 
condenBata, Noes. ... 

fllicina, iVeci. 
var. meiogyna 

foliosa^ i>on 
. nuHgena, Don 

Wallichiana, Prase, 
ligiilata, iVees. 
cardiolepiB, Nets. ... 

’hematastoma, Nets. 
fuBiformis, Nets. ... 
psychrophila, Nets.,.. 
orbicalariB, Booit. ... 
Moorcroftiiy Aa/e. ... 

obBCura, Nets. 
seti^^era, Don 
Tar. fasciculata ... 


Wh. June ... Baijn&th 


H. 12" 

H. 4" 

II. 4" 

II. 4"— g/' 


Wh. July 
W h. July 
Wh. July 
Wh. July 


Wh. July 


... ll&walbagh .. 
... Do. 

... Do. 

... Do. (& M&d- 
I hiriP.? 

I 10,000 ft). 

... HHwalbagh ... 


July ... Shaidevi 

July ... Almora^Bimar, 

I &c, 

May *" ... KAthi ... 

May ...^ Do., Binsar... 
August ... Binsar B&lam 
I rlrer. 

March ... Bh&bar 

July ... Shaidevi 

May ... Namik, Pin- 

I dari. 

? I ? 

July ... Binsar 

May ... Diidntoli 

August ... Laptel ••• 
August ... Damchen, val- 
I leys of Tibet. 
April ••• B&lam B. 

April ... Naini T&l 

Mky ...Jagth^naPass, 



OF THE NORTH-WESTERN PROVINCES. 

Plants — (continued) . 


G17 


0 

1 

tS 

1 

Hinid^ 

Idt/a. 



0 

1 


Elevation in f 
the sea. 

•iCninii 

Dry. 

Tibet. 

Remarks. 

Open, wet ... 

1 

3,600 i 

I 

i 

i 

R. 


... 


Wet 

1 

1—4,000 

R. 




Do 

... 

1—4,000 1 

R. 

... 



Do. 


1—4,000 ! 

R. 




Do. 


1-4,000 

R. 


... 


Do, 

...* 

1-4,000 

R. 

... 

... 


Wood# 


6,000 

R. 




Do. 

... 

6—7,500 

R. 




Open* 

near 

7,600 

R*. 


... 


water. i 

Open, wet ...' 

7,200 

R. 




Do. 


76—10,600 

R. 

... 

... 


Neat water ... 

1,600 

R. 


..* 


Open 

... 

7,000 

R. 

..4 

... 


Do. 

... 

10—12,600 

R. 


... 


? 

Open 


? 

7,000 

b! 


... 


Do., wet ... 

10,000 

R. 

■ •t 

... 


Do. 

...! 

14—16,000 

... 

• •• 

T. 


Do. 

1 

16—16,600 

... 

... 

T. 


Do., wet 

10,500 

B. 

••• 

... 


Do. 

... 

6,500 

B. 

1 

••• 


Do. 

...j 

8,000 

B. 

1 *’* 

... 
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HIMALAYAN DISTRICTS 
List of Kumaon 


Name. 

Herbarium number 

(Struchey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

fiupina, WnM. 

17 


8" 


June ... 

Bagdwar 

Stracheyi, Umit. 

18 

... 

1' 


May 

Below Madhari 
Bass. 

Egaenluckii, A'/A. ... 

19 

... 



.Tune ... 

Pathar-kori ... 

gracilenia, HooXt. ... 

SO 

... 

4" 6" 

... 

May 

Madhari Pass, 

1^‘hmanni, Drej. 

21 

... 



August ... 

Dung 

croBtrata, UouU. 

22 

... 


■•1 

August ... 

Barjikang Pass, 
Damcben. 

nivalis, Boott. 

28 

... 

n 

... 

August ... 

Barjikang Pass, 
Datnchcn, val- 
leys of Tibet. 

crucnta, Nees. 

24 

... 

I'-H' 


August ... 

Barjik&ng Pass, 
Damclicu. 

var. mutica 

25 

... 

6"— 12" 

If. 

Augtist ... 

Damchcn 

coriophora, Fi«ch. ... 

20 

... 

8" 

... 

August .M 

BalcJbha Pass... 

2 Trilepis. 







Koylcana, Ntt». 

3> Elyna. 


... 


•if 

•M 

Hoti, Karnali 
rirer. 

Bclioenoides, C.A Af. 


... 

0" 


... 

? 

4. Hypoporum. 







pergracile, Neea. ... 

•M 

... 

1' 

... 


Almora ... 

6 Hypolytmm 







argentcuni, Vuhl. ... 

% 

6- FimibristyliS' 

••• 


1' 


... 

Almora ... 

choBtorrhiza, Ntts. ... 

1 


U' 



Almora ... 

comphmata, Link. 

2 

... 

9* 


*.!! 

Jagesar ... 

pallcsmis, ^ees. 

8 


6"-9" 



Almora 

coniaiuiiis, KUu 

4 

... 

2' 

PM 

... 

Bin8ar,<ySigesar, 

Loh&*thal. 

7- Isolepis. 







trifida, Nets, ... 

1 

... 

6"— 8" 

2fll 

... 

Lo h&-thal, 
abore Jalat. 

Bctacea, B. Br. 

2 

... 

6" 

Ml 

... 

Near Milam. 

barbata, R. Bn 

8 

... 

4 " 



? 


OF THE NORTn-WESTERN PROVINCES, 

(continued) . 


m 


i 

% 

0; 

► 

1 

t 

flimd- 

lat/a. 



1 

'g 

Elcration in 
the sea. 

i 

S 


Tibet. 

Remarks. 

Open, wet ... 
Near water ... 

8,000 

8,000 

R. 

Ji. 

... 

... 


Open 

Do, wet ... 
Do. 

Do. 

11,000 

10,000 

13,500 

14,6—16,500 

R. 

R. 

R*. 

D. 

t! 


Do. 

14,6—16,500 

R. 

... 

T. 


Do. 

14,6—16,500 

R. 

... 

T. 


Do. 

Near water ... 

15,000 1 

16,500 

... 

D. 

T. 

'£ 


Open, wet m. 

16,600 

Nt 

... 

T. 


? 

? 

... 


... 


Wet ... 

4,000 

R. 

- 


• 

Near water ... 

4—6,000 

R 


... 

=JLipocarpha In Herb. S. & W. 

By water 

Wet 

6,600 

7,600 

4,000 

6—7,600 

R. 

R. 

R. 

B. 


••• 


Do. 

6—7,500 

B. 

««a 



Do. 

T 

IS, 600 
? 

R. 

D. 
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HIMiTLAYAN DISTRICTS 
List of Kumaon ^ 


Kame. 

Herbarium number i 

(Strac.hcy and Win- | 
terbottom). 1 

Habit of growth. 

Height of plant. j 

Colour of flower. 

1 

! 

Time of flowering. 1 

Locality. 

8 Scirpus. 






- 

mucronutuB, A. 


... 

3' 

... 

... 

Loh<a-thaI, Al- 
mora, &c. 

aylvaticuB, A. 

2 


... 

... 

... 

? 

lacuBtriB, A. 

3 

... 

10' 


•fti 

llhim Tttl 

9- SchcBiiiis. 







comprcsauB, Pam, ... 

• •• 

... 

6" 

... 


Karnali river... 

10* Eleocharis. 







paluatria? i?. Br, 

!•« 

... 

9"— 13" 

••ft 

... 

Jagesar ... 

11. Eriophoriun. 







comoBum, lYat/, ... 

• •• 




iftft 

B ha bar, AL 
rnora, Bage- 
Bar, Kam- 
ganga river. 

12. Cyperus. 






angnlaluB, xVec«. 

1 

... 

4" 



Loha-thal ... 

avistatuB, Ruitb, 

2 

u. 




? 

puniilus, A. 




... 


Atmora, 

nircuB, lisiz. 

4 

... 

6"— 12" 


... 

Ditto, Naini 
Tal. 

Etagrostia, VuU. 

6 


I'-U' 

••• 


Ditto, Sdba ... 

polystachyus, lloiib,,,. 

6 

... 

i-i' 



Ditto, Loha- 

rotnmiuB, A. 

7 





thal. 

Ditto ' ... 

exaltatna, Ret 

8 

... 

,3'-.4' 



Ditto, Kapkot, 

coryDiboBUB, Roiib. 

9 

... 

4' 

••• 

••• 

Ditto 

Iria, A. 

10 

... 

2'— 3' 

••• 

... 

Ditto, Kopi 
river,. Naini 
Tal. 

plIoBii*^ ^akl. ... 

n 

... 

2^—3' 

••• 

•fli 

Almora ... 

dUtana, A. 

13 Kylingia. 

12 


••• 

Mi 

••• 

? 

' . 

grociliB, Wall M 

1 


r—14' 



Shaidevi <•» 

monocephala, A. ... 

2 

... 

, 4" 


1 . 

JAgeittr . ^ 

cylindrica, Nees. 

8 

••• 

. 4" 

... 

1 ■••• .. » 
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(continued) . 


ConditionB of soil, &c. 

Elevation in feet above 
the sea. 

A/ima- 

laya. 

Tibet. 

1 

Remarks. 

» 

t 

Wet 

Ml 

3,6-6,000 

K. 

»•! 





4,000 

R. 


«•* 


In water 


4—4,400 

K. 


... 


Open 

III 

16—16,000 

... 

... 

T. 


Wet 

• M 

7,600 

B. 

... 

... 


Dr 7 banks 

t*l 

4,600 

B. 



■B TricAopAvrsm No. 1 & S in Herb 







S. & VV. 

Wet 


6,000 

B. 

ffft 



••• 


4—0,000? 

B. 

••• 

us 


W^et 

tm. 

4,000 

B. 

• •• 



Open, dry 

... 

6—7,000 

B. 

... 

... 


Wet 


6—9,000 

R. 

••• 

... 


XdK, 


4-6,000 

B. 

... 

... 


Do. 

Mt 

4,000 

B. 


... 


Doi 


8-4,000 

li. 

... 

... 


Do. 


4,000 

B. 

... 

... 


Do. 


4—6,000 

B 

f«l 

... 


Do. 

III 

4,000 

R. 

••s 





4,000? 

B. 

... 

... 

f , 

■sr 







iOpen • 

■? ' 

7,000 

B. 


... 




6'-o«ooo 

B. 






■- ' 

B. 

m 





m 


HIMALAYAN DISTRICTS 
List of Kumaon 


Name. 

Herbarium number 
(Strachey and Win- 
terbottom). 

^ Habit of growth. 

Height of plant. 

Colour of flower. 

* 

'S 

1 

« 

o 

V 

5 

H 

Locality. 

14. Haris CHS- 

umbellatuB, Vahl ... 

1 


2' 


•tt 

Almora ' ... 

puniceuB, Link. 

a 

... 

1' 

... 


I>o. 

CXXVIII.-GRAMI. 

1. Oryza. 
•atira, X. ... 





Ml 

Almora, &e. m. 

2. Zea. 

Mays, X. ... 






Almora, &C. ... 

3. Coiz. 

lachryma, X. ... 



4' 


Ml 

Bigesar, Almo- 

4- Alopecurufl. 

fultuB, Sm. ... 


. 

1' 


I** 

ra. 

? 

5. Fhlenm. 

alplnum. X. 






R&lam ... 

6. Fhalaris. 

minor, ReH. 






Sirmoria ... 

7. ..Hierochloa. 

lAxa, it. Br. 

MS 


2' 


••• 

Findari : abore 

8. Paspaltuu. 

BCrobicalatum, X. ... 

1 

M. 

■ 


StI 

Milam. 

1 

lioylcanum, tiees, 

... 

... 



: %;-»i 

f 

flliculine, Ness. ... 

•«« 

... 



•H 

Almora ... 

9. Milium* 

*effasum, X. ... 

... 

1 

1 

tM 

..* 
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Plants — (continued). 
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HIMA'LATAN DISTRICTS 
List of Kumaon 



number 
md Win- 

% 

1 

1 

h 

% 



Kaoie. 

Herbarium 

(Strachey 

terbottom') 

bo 

O 

*» 

*1 

0« 

o 

.1 

m 

h 

g 

§ 

1 

0 

0 

S 

H 

& 

1 


10- Digitaria- 








^sanguinaliB 

1 


2' 



Almora 


*oommututa, /Vee«. ... 

2 

... 

... 



Aim ora 


*cruciata, Nets. 

3 

... 

... 

... 


? 


11. Fauictim. 








*flByidum, Eett. ... 

1 


... 

... 


Somesar 


*iuiliaceum, L. ... 

2 

••• 

2'— 3' 

... 


Almora 


♦Helopus, Triti. ... 

3 

••• 

1' 

... 

w 

Do. 

M. 

^vestituin, /Vees, ... 

4 

u. 

9' 

tft 


Do. 

M 

^psilopodium, Trin..»^ 

6 


2' 

u* 


Jagesar 


^frauientaccuiU) Roxb. 

0 

... 

... 

... 


Almora 

... 

12. Urochloa. 








semialata, KUi. 

iM 

... 

... 

... 

BBB 

Binsar 

... 

13. Thysanolnna. 








AgroBtis, Nees, 

i.i 


0'-^' 

... 

• ■t 

Ramganga 

ri- 







ver, Kota ri- 







ver, 


14. Isachne. 








albcns, Trin. ... 

1 

... 

11' 

... 


Girgaon 

u* 

muricata, Nees, 

3 

... 

U' 

... 

••• 

SomcBar, near 







Almora. 


15.' Oplismenns. 




i 




CruB-Galli^ Kth. 

1,2. 


r 

... 


Almora, Gori 

•undulatifoliuB, if. §• 

3 

... 

V 

- > 

... 

vaiiey. 

J&gesar 


16- Fennisetum. 

*triflorum, Nees. ... 

tM 


2' 



Almora 

••• 

•p. 

■M 


14 

- 


Jelam, Nfti 


17 Fenicillaria. 

*Bpicata» Lamk. ... 

j 

•»fl 


... 

... 

Almora 
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Plants —(continued). 


ci 

iH 

1 

0 
m 

1 

§ 

u 

Elevation in feet above 
the sea. 

HimA' 

laya, 

tS £ 

Tibet. 

BetuarkB. 

Opea 

1—6,600 

R. 




Do. 

6,600 

U. 


... 



6,500 

R. 

... 

••• 


Open 

1—6,000 

U. 




Cultirated 

1—6,000 

R. 


... 


Open 

5,600 

li. 


... 


tM 

6,500 

H. 





1—6,000 

K. 




Cultirated ... 

1—6,600 

H. 


Mt 


Open Ml 

6,500 

II. 

... 

... 

mCorldochloa la Herb. 9« ft W* 

1)0. ... 

2—6,000 

R. 

... 

... 


Do. 

6,000 

R. 




Oo. 

4—5,000 

R. 

... 

... 



1—6,000 

K. 




Shade 

6,00Q 

R. 

... 



®i^ «. 

6,500 

R. 




Do. 

9—11,000 

R. 

... 

... 

■■ Qymoihrit in Herb. S ft Wi 

D*. 

_ 

5,500 

R. 

... 

... 
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HIMALAYAN DISTRIOTS 
List of Kumaon 



Herbariam number 

(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

18- Setaria. 







glanca, Benuv. ... 

1, 


3' 


. 

Near Almora ... 

▼erticitlata, BenUi. ... 

2, 

... 

2' 

... 


Naini Tal 

italica, Ktk ... 


... 

3' 

• •• 


Almora 

viridia, Beauv, ... 

19 Piptatherum. 


... 

2' 

... 


? 

J, 


W 



Shelahel river, 

Boongarieiim, ... 

2, 

... 

... 

»at 

? 

^nquigluinC) Munro, ... 

90. Laslagrostis. 







monghoUca, Trin. ... 

«•< 

... 

ir 

... 


Shibchilam ... 

21- Stipa. 







pallida, Munro 



li' 

... 

Ml 

Plains of Tibet, 

22 Aristida. 







cyanantha, Nees. ... 



2' 

... 

... 

Almora ... 

23 SporoboluB. 







elougatua, RDr. ... 

tM 

... 

... 

... 

Ml 

Almora, Jage- 
sar. 

24 Agrostis. 







alba. L. 

1, 




Ml 

? 

Boyleana, Neet. ... 

2. 


... 

... 


Almora •«. 

ciliata, Nets. 

3, 4, 


3' 

... 


Kalani river ... 
Barjik&ngPass, 

Roylei, Trin. 

25 Folypogon. 

6, 


■■ 


*•1 

Above Ndmik, 

monapelienso, L. ... 

1 

... 

... 

... 

... 

Bhibar, below 
Almora. 

Sp. (P. fugax, 

26 Calamagrostis 

S 

... 


... 

Ml 

Almora ••• 

nepalensia, Meet, ... 

' ”• 

... 

3' 


M. 

Above Jalat, 
Dwali. 
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him/layan DIISTRIots 

List of Knmaon 


^.2 

i;? I 

I'S^ 'S 
5 2 | .-2 

i!(*| •§ 

tt— W 



27. Deyeuxia. 

compacta, A/un ro, M j 

•cabreBceiiB, A/aiiro, 9 

MS. 

28. Arnndo. 

mada^^aBcar i cnsiBj A’t&. 

29 Fhragmites- 
Roxburghii, Stcud. 

30. Arundo. 

benghalensiB, Sets . ... 

31. Cynodon. 

l^actylon, Pers. ... 

32- Eleusine- 

corocana, Vers. j 

•vat. Btricta ^ 

indica, Guertn. ,,, g 

33 . Deschampsia 

cteapitOBa, Beauv. 

34 . Trisetum. 

anreum, Nees. j 

■ iibspicataniy Be<tuv. 2 , 4^ 5 

TirescciLB, Wees. ... 3 

36 Avena. 


V a! leys of 
Tibet. 

Pindari, Mil- 
aiu. 


Almora, Ba- 
010th. 


B h I m T a I , 
BUbar. 


Kapkot, Jalat, 


Thcplaina, Sir- 
nioria; Al- 
niora. 


Almora 

Do. 

Jalcsar, AImo> 
r a, below 
Jalat. 


Laptel river, 
B a 1 c h h a 
PasB. 

Milam, Tola ... 
Balchha TaBS^ 
valleys of 
Tibet. 

Mohargiri ... 


•ativa. L. 


Almora 


OF THE NORTH-WESTERN PROVINCES, 

(continued). 
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himXlayan districts 
List of Kumaon 


Name. 

Herbariam number 

(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

1 

3 

36* Danthonia- 







kashmiriana ... 

37. Poa. 

1|2 

• «> 

1'— 2' 

... 


Milam, B41am, 
Niti, near 
Tola. 

tibetica, Munto. 

1 

• *« 

U' 

U' 



Flaina of Tibet 

*pratcn8ig, L ... 

S 

... 

.. 


Do. 

*Boyleana, A'eea. ... 

3 

... 

1' 

... 

... 

Kiilhara 

*bulbo8a, L. ... 

4 

... 

4"-6" 

... 

... 

Topidhuiiga ... 

*var, yivipara. 

6 

... 

6"— 9" 

... 

... 

Do. 

*anniia, L. ... 

6 

... 

6" 

•M 

... 

Kulhara 

*flexuoBa, Wahh ... 

7 

... 

6" 

... 

... 

Tindari 

▼ar.— 

8 

... 

1' 

... 

... 

Milam, Jung- 
bwatal. 

Bterilis, Bieh. •«. 

9 

... 

... 

... 

.H 

Barjikang ... 

*nemoraliB, L. 

10 

... 

... 

... 

... 

Niti 

*scrotlna, Ehr^ .«« 

11 

... 

u. 


... 

Diigli 

*alpiiia, L. 

11 

... 

... 

... 


Do. plains of 
Tibet. 

ncpalensis, Wall ... 

... 


... 

... 

... 

Binsar ... 

38. Eragrostis. 







.3row]ici, Neea. ... 

1,2,3 



• M 


Sirmoria 

elegantula, Kih. ... 

4 


... 



? 

rerticillata, Neea, ... 

6 


ir 


... 

Havalbigh ... 

aniabilia, W. ^ A. ... 

6 


1' 


... 

Almora 

bifaria, W ^ A. ... 

7 


1' 



Do. 

^megastachyai Link. 

8 


2' 


... 

Do. 

nigra, Nees. 

39- Heliea. 

9 


2'— 8' 



Abovo Jalat, 
K41iniundi 
Tasa. 

micrantha, Oriesb. 


• •• 

8' 


... 

Niti 

rar. insequaUa. 

40. KsBleria. 







crlBtata, Pera. 

... 

... 

1*' 


... 

Naini T&l, 
K4thi. 
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Conditions of soil, &c. 

Elevation in feet above 
the sea. 

Uimd‘ 

laya. 

Tibet. 

Beniarks. 

1 


Open 

11—12,000 

U. 

D. 

... 


Do. 

15,000 



T. 


Do. 

16,000 



T. 


Do. 

10,500 

B. 


... 


Do. 

14,600 


b. 



Do. 

14,600 

... 

D. 

... 


Do. 

10,600 

B. 

... 

... 


Do. 

12,000 

B. 

... 

... 


Do. 

12,-15,500 

... 

... 

T. 


Do. 

13,500 

B. 

... 

... 


Do. 

12,000 

... 

D. 



Do, 

10,500 

B. 

... 

... 


Do. 

10,-15,600 

B. 

... 

T. 


Do. 

7,000 

B. 

... 

... 


Do. 

4,000 

B. 




... 

4,000 

B. 

... 

... 


Open 

4,000 

B. 

... 

... 


Do. 

5,000 

B. 

00 

.t* 


Do. 

6,000 

B. 

... 

.•t 


Do. 

6,500 

B. 

M. 

•M 


Woods 

7,600 

B. 

... 

... 


Open 

. 11,500 

tsi 

D. 

... 


*Do. 

6—7,600 

B. 

... 

... 
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HIMALAYAN DISTRICTS 
List of Kumaon 


Name. 


41. Dactylis 

glomerata, L. 

42. Tripogon. 

flliformia, Nets. 

43. Festnca. 

•elatior, L. , 

Bp. 

^piimiky Vill, 

Bp. . 

Bp. 

44. Bromug. 

gigantcus, L. 
confiniB, Nee». 
„atvenBiB, A. 

*tectoruDiy L. 

45. Bra^hypoditUD 

■cabcrrimum, A'eea, 

46. Dendrocala- 

miLS. 

■trictttd, Nm. 

47- AmndiiiaTia. 

lAlcata, Wees. 

■p. — — M. 


I 

Herbarium number 
(Strachey and Win- 
ter bottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 



... 

3' 

... 

... 

Naini Tal, 
K&thi, Jalat, 
Jhuni, 

. 1, 2 

... 

V 

... 

... 

Ditto, Thikil, 
above Jalat. 

.. .3 

... 


••4 


Binear 

1 

... 

4' 

••• 

... 

Ditto, K&tbi, 
&c 

... 

6" 

... 

... 

Valleys of Ti- 
bet. 

• 2 


9'' 



Ditto ditto, 
Chorhoti 
Pass. 



li' 2' 

... 

... 

Piainsof Tibet, 

1 


4' 


• II 

DwAli 

2 

... 

ity 

... 


itaiam 

3 

... 

H' 

... 


Abt,ve Jhuni, 

4 




... 

Milam 

•M 

... 


•M 

... ( 

:7hfna, Naini 
Tal. 


... s 

o'— 30' 

... 

... I 

Ih4bar ■ ... 


*•* 

16' 

... 


rainiT41,&o, « 


... 

20' 


i ... 1 

iamni. JDudn- 
toll 


OF THE NOETH-WESTBRN PROVINCES, 633 

(continued). 


6 

1 

Elevation in feet above 
the sea. 

- 

Himd- 

laya. 



■s 

• 1 
*5 

'S 



1 

Bemarks. 

Open ••• 

6' — S|000 

E. 

... 



BockB open ... 

. 7—8,700 

R. 

... 

s*s 


Woods Mt 

7,500 




ssScheenodorua No. 1 in Herb. S. & 
W. 

Do. **• 

7—8,000 

R. 

... 

••• 

Open 

16,000 

•*« 

... 

T. 


Do. ••• 

16—10,000 


D. 

T. 


Do. •••! 

15,000 

... 


T. 

aSchetnodorus No. 2 in Herb. S. 8e 

W. 

By Avnter 

8,000 

R. 




Open 

l-^OOO 

R. 


... 


Do. 

7,700 

R. 

D. 

MS 


Do. 

11,000 

... 



Do. 

8,000 

R. 




Open woods 

1—3,600 

B. 


• •• 

* 

* Forest 

, 6-7,000 

R. 



aLudolfia No. 1 in Herb. S. & W. 

Do. 

. 8^11,000 

B. 

«•# 

SM 

sa Itudoffia No. 2 in Herb. S. & W. 


80 
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himXlayan distkito 

List of Kumaon 


Name. 

Herharium number 

(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 


Locality. 

48- Thamnocala* 
mas* 







I'alconeriy Afunro ... 

■pathiflornsj Munro... 

... 


20' 

... 

til 

Modh&ri Paag, 

Dtigli. 

49- Bambasa. 

falconeri, Mmmto ... 

3 


30' 

... 

... 

Ukhimath 

50- Loliam- 







^tcmnlcntumj L. 

... 

... 

2'->8' 

... 

... 

Sirmoria 

51* Triticam. 







•vuljfare, Vill% 



2' 

... 


Niti, &c. ... 

* var villoanm 


... 

2-2i 

... 

... 

Milam, &c. ... 

lopgiariatatom 

... 

... 

li'— a' 

... 

... 

Milam, Plain o< 
Tibet 

caniMim, L, •„ 

... 

... 

2' 

lit 

... 

Almora 

5l Agropyram. 







ffeiuicoBtatum, Nca, 


... 

2W 

... 

... 

Almora, Milam, 
Karnali ri- 
ver. 

ap. 

4 


ir 



Almora ? 

ap. 

7 

... 

U' 

... 

... 

Gothing 

53. Elymas: 







*aibiiicna, L, 

1 


2' 



Plaina of Tibet, 

ap 

3 

... 

2'— 2i' 

... 

... 

Milam, Pimia- 
jijTopidhmi- 

ita^atachyna, Trin,,., 

3 

... 

3' 

... 

... 

Laptel 

54. Hordeam. 







pratenae, 1, 

3 


li'~2' 



Sbib Milam ...' 

*rnlgarc, L. 

],2 

... 

2i' 

... 

tat 

Plains, Niti, 
Milam, Ky- 
unlung. 

55. Hnesithea. 






liBTia, Rik 

. ... 

... 

r 

... 

III 

? 






OF THE NORTH-WESTERN PROVINCES, 
Plants — (continued). 


035 


Conditions of soil, &c. 

1 

1 

is 

i • 

s 


Tibet. 

Remarkg. 

Rainy. 


liorcst ••• 

1 

7--8,600 

R. 

... 

... 

tsBumbusa No. 1 in Herb. S. & W. 

Open woods ... 

4,000 

R. 

••• 

... 


Corn fields .. 

4,000 

R. 


... 


Cultivated ... 

1—11,600 

a. 

D. 



IJo. 

1 1,500 

... 

D. 

— 


Open 

12,5—16,000 

K. 


T. 

•BAgropt/rum Nos 2 & 3 in Herb. 
8. & W. 

Do. 

6,600 

R. 

... 

... 

■a Agropyrum No. C in Herb. S. ft W. 

Do. 

6—16,000 

R. 

D. 

T. 


Do. 

6,600 

R. 




Do. 

12,000 

... 

d’ 

••• 


Do. 

16,000 



T. 


Do. 

12—16,000 

ii'. 

D. 

... 


Do. 

14,500 

•M 

... 

T. 


^Do. 

14,500 



T. 


Cultivated ... 

1—14,000 

B. 

D. 

T. 


Dpen 

1—4,000 

B. 

D. 

... 

Btllamarihria in Herb. S. ft W. 
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HlMiCXiATAfr DI8TBIOT3 

Liit of Kumaon 



|i 










i 

► 

« 

o 

s 


Name. 

A 

ill 

III 

5 

1 

“S 

i 

z* 

o 

1 

i 


.o 

'Z 


o 

a 

1 




H 

a 



56. Rottboeilia. 







exaltata, £. 

IM 

«« 

10' 

Mt 

... 


57. Hanisnris. 

granulariB) Swartz . ... 

• •i 

•at 

... 

Mt 

■ 


58. Perotis. 







latifolia, Ait. ••• 


... 


- 

... 

Below Almora, 

59. Eriochrysis. 
Narenga, Nees 

Mt 

... 

6' 

... 

... 

Sarjii yalley ... 

60. Saccliarum. 







Sera, Rotb. 
offlcinariuD, L* 

... 


3'— 4' 
6^—8' 


... 

? 

The plaina, Al- 






mora. 

61. Imperata- 







Kcenigii, Seauv. ... 

1,2 

... 

3'-6' 

... 

... 

Bhabar, Almo- 
ra, Shaidevi, 







Sarju yalley. 

62. Pogouatlierum, 







polystacliyura, 

... 


1' 

... 

... 

Sarju river 
near Almora. 

(^63. Erianthas. 

TcltttinuB, JHunro ,. 

... 


3' 

... 


Almora near 
Jalat. 

fufipIluB) Griab, •• 

S 


3'-4' 

». 

Ml 

Naini TilrOa- 






1 1 

Jacquemont ji) Munrc 

3 

... 

3'-4' 

... 

... 

Above Kota, 
Rimgangari' 







▼er. ^ . 

•rufua, Nzis 

4 

!•! 

S' 

... 

... 

Mow Jalat ... 

ap.— ^ 

6 

Ml 

3' 


... 

Almora> above 







Jalat. 

64. Eulalia. 







nepalenaii» Trin. .. 



... 

a' 

... 


Naini TW 









Conditiona of soil 
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(continued) . 



t.* ••• *• ErianUitts No, 1 in Herb, S, & W. 


ssPoUinia No. I in Herb. S. & W. 
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HlKifLATAlI DISTEICTS 
Litt of Kumacn - 


Name. 

Herbarinm number 
(Stracbej and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

1 

65. Follinia- 

Lehmanni, Nets 

2 


2'— 3' 



Almora, near 
Jalat. 

Almora, below 

66- Anthistiria 

anathera, Neea 

1 


2'— 3' 

• •• 


ciliata, L/. 

3 

... 

3' 

... 

... 

Jalat 

Above Jalat ... 

67. Androscepia 







gigantea, Drogn- 

... 

... 

W 

... 


Kota, Almora, 

68. Apluda* 







aristata, L, 

1 

... 

2'~8' 



Almora 

Tar, 

2 

... 

2'— 3' 

... 

... 

Do. 

69. Batrarotherum 







lanccolatum, Ntea ... 

1 


• 

1' 



Alrora 

Bubmuticum, iVeet ... 
plumbeum 

1 * 

... 

1' 

... 

... 

Do. 

xuolle, Neea 

3 

... 

1' 


... 

Below Aloiora, 

70. Hologaminm. 

nervoBiim, /Vgm ... 



3'— 4' 

.11 


Below Almora, 

71. Oynmandropo* 
gon. 






annulatum 

... 

... 


... 

Mi 

Kalidhnngi ... 

triste 

... 

... 

4' 

.•« 

... 

Above Jalat ... 

72- Anathernm. 







muricatum, Beauv . ... 

... 

... 

6'— 7' 

IM 

• II 

Bh&bar ... 

73. Sorghum. 







muticum, Neea 

1 

... 

4' 

... 


Bagesar ... 

halepcnse, Pera. ... 

2 

... 

• •1 

... 


Bh4bar 

Tulgare, Vera, ... 

3 

... 

... 

... 

• •• 4 

Almora 

7C Heteropogon. 

contortui, Nets ... 

1 


r 



Almora ... 

melanocarpon ... 

2 

••• 

4 ' 

... 

««• 

Do. M. 

. r.r.. 


1 








OF THE NORTH-WESTEKN PROVINCES. 639 
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HlIlXtAtAH WSTMCTS 
Lvit of Kumaon 


Name. 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

1 

o 

M 

9 

O 

§ 

Time of flowering. 

Locality. 

75 Andropogon^ 







pachnodes, Trin. ... 

3 

its 

6' 


... 

Adhbadri, &c, 

•Iwarancusa, lioxb. 

7 

... 

... 

... 

... 

Bhabar and 
low valleys. 

76. Cymbopogon. 






distans 

... 


3'-4' 

... 

... 

Naini Tal ... 

Oidarba, Ham, ... 

... 

... 

3'-4' 



Kdlimatb, Nai< 
ni T&l. 

laiiigor ... 

77- Chrysopogon. 

... 

see 

4'— 6' 

eea 

... 

Kalapathar ... 

montanus, Trin, 

7 

... 

3' 

see 

... 

Almora? ... 

serrulatiiB, Trin, ... 

1 


2—3 

tee 

... 

Almora 

coeiuUus Nee» ... 

2 


2' 

tee 

... 

Do. 

Gryllus, Trin. 

3,4,6, 

... 

3'-4' 

... 

... 

China, Binsar, 
Baton. 

villoBus, Neee 

6 

1*. 

li' 

«•# 

... 

Be|pw Jalat ... 

78. Garnotia. 







polygonoidcB, Wight, 

... 

see 

*•. 

eta 

eea 

Near Jalat ... 

79. IschaBmiim. 







specioBum, Nees ... 

••• 

... 

3' 

see 

Ml 

Almora 

var.— • 

*.i 

tee 

: 2 ’— 24 ' 

see 

ess 

Naini Tal ... 

80 Spodiopogon. 







anguBtifolius, Nees ,. 


set 

2' 

•ee 

... 

Naini Tal? ... 


I find the following note by Mr. C. B. Clarke at the end of his MS. list 
unequal. 1 have turned over the bundles marked “Ind Or” or ^^Cosmopoli 
have been worked by Gen. Munro, some are passing through his liands, some not 
large residuary bundles marked ** spp. ” and in these sometimes the Strachey 
many other cases where the Strach. and Winterb. plaut is found in a particular 
since the ticket was put ouy and it may have been hastily sorted into the bundle 
ysrery partially renamed.— 7 rtVtcum seems not to have been touched since the list 
Even where the genera have been thoroughly worked and written up, it would 
part of Bambufia, sp. S.,into Bambusa, part into Thamnocalamus, but it would 
were not cut by Strachey from the same plant, 
few, lltfi November, 1879. 

Ilic names which are not inchidcd in Mr. Clarke’s list are marked with an asto- 
oientloned, he did not come across in the Kew Herbarium. 
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(continued). 


d 

1 

1 

1 S 

//tmtf- 

laya. 



o 

.3 

I'M 

Elevation in f 
the sea. 

& 

& 

Dry. 

Tibet. 

Remarks. 

Open 

2-4,600 

R. 




lio. 

1^.000 

U. 

... 

... 


Do 

4-8,000 

R. 

... 

... 

otArniroqoeon No. 2 in Herb. S. 

& W. 

Do. •••; 

6—8,000 

R. 

... 

... 

ea Androjiogon No. 4 in Herb. S. 

& W. 

Do. 

1 

2,600 

R. 

e«« 


mAndropogon No. 6 in Herb . S 
& W. 

# 

Do. 

5,600 

R. 

... 

... 

mAndropogon No. 6 in Herb. S. 

& W. 

Do. ••• 

6,;U)0 

R. 

.... 




. 5,600 

U. 




Do. 

6—8,700 

Li. 

... 

... 


Do. ... 

6,000 

R. 

... 

... 


Do. 

7 000 

R 

... 

... 

^ssNov. Genus near Polypogon in 
Herb. S. & W. 

Do. 

6—8,000 

R. 




Do. „ 

6,000 ? 

R. 

... 

... 


Do. 

6,000 

R. 

... 

... 



of gritBBea of the S. and W. Herbarium. “ The above reduction of the Grasscfl is 
tan,*’ not any others (in general). The grasses are in various states; some 
yet touched, or at all events not yet written up. To many of the genera are 
anti Winterbottom tickets remain. In this case they cannot be rethice i, btit in 
bundle (with a name outside) there is no sign that the plant has been exaiiirtica 
merely as being *Unttir tiMnes^' rrom these various causes the grassc-s are only 
was mode. Why I found all the Erugroatis and very little of the Pm I cannot 
take a long time to verify the species carefully ; thus Cxen. Munro has sorWci 
nevertheless take me some time to assure myself that the two pieces oi 

C. H. CLAKKIO. 

risk. Amongst these are no doubt several, such as from the various causes abof e 

J. r. D. 


81 
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HIHJiLATAN DiaTBICTS 

LUt of Kumaon 


Name. 

Herbarium number 

(Strachey and Win- 
1 erbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

i; 

' ' ' 

CXXX-FIUCES* 

1. Oleiclienia- 







linearis, C. C/ar 

2- Woodsia. 

... 


2'— 3' 

•at 

... 

[lamganga val- 
ley, &c. 

elongata, Hook, ... 

1 

... 

6"-12" 

laa 

••• 

Kulimundi, 

Bagdwiir. 

lanosa, tik. ^ Baker... 

2 

... 

2" 

••• 

a«a 

IMndari ... 

Bp.- Hi 

3* Cicksonia. 

9 

... 

3"— 4" 

... 

... 

r i 11 (1 a r and 
above Naiiik. 

appcndiculata, Wall. 

... 

... 

3' 

•M 

Mi 

Gori valley, 
Kaxim. 

4- "Hymenophyl- 







lorn. 







exsertwm, Wall. 

*1 


4" 



MadhSiri Paai^ 

pulyanthuB, Swariz . ... 

9 

... 

2'— 3' 


... 

Dw41i, Naiiiik^ 

5. Davallia- 







polypodioidcB, Don ... 

1 


2' 


... 

Bamganga 

river. 

chinemsis, Swartz. ... 

2 

... 

l'-2' 


.*• 

Bagesar 

nicmbianulofia, Wall. 

3 


9" 


Ml 

Moliargari .. 

pulchra, Don 

4 

•tt 

U' 

... 

... 

li a m g a n g a 
river, Binsar. 

ImmerBa, Wall, 

6 

»«« 



Mf 

BinBar 

6< Cystopteris. 







JragiliB, Bernh. 

HI 

... 

6"— 9'' 

... 


Topidhunga, 

Saugch4. 

7- Adiantnm. 







CapillttB-VeneriB, Z. .. 

1 

... 

1' 

••• 

... 

Jagth4na ». 

yennstum, Don 

2 


U' 

••• 

Mi 

NainiT41,&c., 

pedatiim, L. 

3 

... 

1' 

IM 


Dw&liy Sing- 
jari. 

caudatum, L.‘ •. 

4 



... 


B4gc ar, Phar* 
ka. 

y«ir« rhizophornm.. 

0 

... 

6"— 12' 

Ml 

•M 

Jagth&na, Bin- 
Bar. 

Innulatuu), Burnt. .. 

6 

... 

v-n 

f 

IM 

... 

Sa’rju river 
Bljim-TM. 

ha 7 aJl)een arranged as far as posBiblc in accordance with Mr. C B. Clarke^ 
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Conditions of soil, &c. 

Eleration in feet above 
the sea. 

Hiwd- 

Uya. 

Tibet. 

Remarks. 

& 

1 


Open 

it* 

3-6,000 

B. 


.. 


Forest 


3,000 

B. 

!•« 



Open 

• •• 

12,000 

R. 


M. 


1)0. 


11—12,000 

U. 




Shade 

«*• 

6—7,000 

B. 


... 


:Wet rocks 


8,000 

n. 




Tr^s and rocks, 

8—9,000 

B. 

... 

... 


Banks 


2,500 

B. 

”* 

... 


Do. 

ei* 

3,000 

R. 


Mt 


lk>. 

tn. 

0,500 

B. 

... 

... 


Trees 

... 

4,6—7,500 

B. 

... 

• •• 


Bocks 

*•* 

6—7,000 

B. 

... 

• •• 

1 

Do. 

... 

14—16,000 

... 

D. 

T. 


Bocks near wa- 

3—6,000 

R. 

••• 

... 


Forest 

as* 

6—8,000 

R. 


... 


Do. 

• •• 

9—10,000 

li. 

M 

••• 


Banka 

.M. 

3—6,500 

B. 

ss. 



Do. 

M. 

4—8,000 

B. 

... 

••• 


Do. 

M. 

3-4,500 

B. 

... 

■66 



tweDtly pnblilhed “ Beriev of the Feme of Northern India.' 
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HIMA'LATAN DISTRICTS 
List of Kuimini 


Name. 

Herbariam number 
(Strachey and Win- 
terbottom). 

! 

•H 

0 

1 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

8- Cheilanthes. 







farinosai Kaulf. ... 

ap.— it* 

ap.— 

1 

2 

3 

•M 

1'— 1^' 

1' 

1" 

... 

tM 

Bageaar, Almo- 
ra, &c. 

Fharka 
Moliargari ... 

9* Onychium. 







japonicum, Kumt 
yar. multisccta •„ 

3 

1 

... 

2' 

H' 

... 

... 

Naini Tal &c., 
Do. 

10- Cryptogram- 
me. 







criapa, 12, Dr. 

11 FeUssa. 

1 &3 

««• 

3"-4" 

••• 

... 

Champwa,Tola, 

Kalam. 

calomdanos, Link. ... 


••• 

6" 

... 

... 

Below Almora. 

19- Fteris- 





•:v;. 


pcllncida, Pr€sl. ... 

Tar. Htenophylla ... 
cretica, L. ... 

longifoUa, L. ... 

qaedriauTito, Ueit. ... 

ap.— 

Wallichiana, Agardh.^ 

«•« 

1 

2 

3 

4,6,G 

••a 

taa 

M« 

tat 

2' 

3' 

1'— 3' 

8'— 4' 
4'--6' 

tat 

Mf 

••t " 

tM 

ttt 

ttt 

Bageaar 
NainiTaI,K4thi, 
Sarju river ... 
Bageaar, Jalat, 
r h a r k a, 
Barmdeo. 
Kdthi, &c. M. 
Bagdwdr ... 

13. Woodwardia. 







^ladicana, Smith ... 

til 

tM 

6' 

... 

ttt 

Fyura, &c. ... 

Aspleninm- 
Kidua, L. ... 

1 



Ml 

ttt 

K&mganga 

enaiforme, Wall. ... 
alternana Wall. 

2 

! » 

ttt 

U' 
4"— 6" 

... 

ttt 

river. 

K&thi ... 

Bageaar, Almo- 

aepten^iionale, L. ... 
yiridey'Du<f«. ... 

9^ichomaneB| £. ... 

4 

6 

C 


4'' 

8"— 4" 
3"— 4" 

... 

ttt 

ttt 

ra. 

Milam, Niti ... 
Findari 

Milam m* 



G45 


OF THB NORTH-WESTERN PROVINCES. 


i^/flw/^(contiiiued). 
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HIMALAYAN DISTBICTS 

List of Ktimaon 


Name. 

Herbarium number 
(Strachey and W in- 
terbottom). 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality. 

falcattim, Sw. ... 

... 



... 

i.i 

Dwdli, Naiiii 
Tdl. 

Bp. 

7 

... 


... 

Mt 

Jdgesar 

laeiniatum, Doit ... 

8 

... 

10" 

... 


Jdk, upper To- 
la. 

Dwdli 

Tarianfi,0A.^ Grev. 

9 





Bp.— 

... 


2' 

... 

“f 

Naiiii Tdl 

1 ilix-foeminai BentL, 

... 

... 

l'-2' 

... 

... 

Do. 

var. pcctinata 

• •t 

• •• 

2i' 



? 

Bp. _ . M. 

... 

... 

lJ'-2' 

... 

... 

Jdgesar 

1 

I 

1 

i 

•1. 

... 

8'-4' 



? 

•P.— ••• 

... 

... 

3'-.4' 


u. 

Gori valley 

japoniemn, Thunh. ... 

... 

... 

IJ' 

... 

• 

? 

Bp. 

... 

... 

2' 

... 

... 

Kdthi 

15* Aspidium. 







anricalatum, iSw. ... 

.•* 

... 

• •B 

t2l 



rar. Icuta 

... • 

M. 

n'-2' 

... 

... 

Rdmganga ri- 
ver. 

„ caeBpitosa ... 

... 

... 

1' 

..a 


Sarju river ... 

„ margiuata ... 

■ M 


lJ'-2' 

UM 

... iDwdli 

Bp. 

tM 

•M 

1' 


... Kathi 

ilicifolium, Don 

... 

U* 




Mddliari Pass, 

Bculcatnm, Sw. 

t«< 


... 



var. ruiO'barbata ... 

UJ 


3' 

B*« 


Binsar 

Bp. 

!•« 

• •• 

0"— 12" 

999 

... 

Dwdli, Bdlam, 

FreBCottianum, 

• M 

B*a 

U' 

••• 

1 loia. 

... iRalano, Milam, 

aciileatttm, Sw. 

••• 

••• 





'Var. Bctosa 

•M 

••• 

a'Zi' 

1 


999 

Kdt|ii 

angttlaro, Witld.i ... 

... 

... 

3' 

" 


Naini Tdl, Ka- 
rim. 

var.? 


... 

2' 


... 

Kaphini , ... 

Bp. 

16- Kephrodiom. 

taf 

999 

r 

... 

... 

" ? 
t 

paraaiticum, C. B. 

••1 

• M 




?’ 

Clarktf 






var. muUijuga ... 

— 

••• 

l'-2i' 

If! 


Karim ... 

ap. f. 



%99 


? 

•P- 

1 «M 

1 *** 

r 

... 

a«« 

. » 



OF THE KORTH-WESTERN PROVINCES, 

(continued). 




Bs Cyrtomium in Herb. S. & W. 

(named **phbciumV* and 
... < L?’Mn original, probably, Bil. 

I varians. 


Athyrium No. 1 in Herb. S &. W. 
Athyr'nm Nos. & 4 in Herb. 8. 
& W. 

Atliyrium No. fi in Herb S. & \V, 
Athyrium No. 3 «lo. 

Uifihizium No. 1 do. 

t>ipliiziumlSo.2 do. 

IHnlaziumlfo.ti do. 

tDiplazium^oA do. 


Poh/ntichum No. 1 in Herb. S. & 
W. 


Do. 

No. 

2 

do. 

Do. 

No. 

3 

do. 

Do. 

No, 

4 

do. 

Do. 

No. 

5 

do. 

Do. 

.No. 

6 

do. 

Do. 

No. 

8 

do. 

Do. 

No. 

9 

do. 

Do. 

No 

10 

do. 

Do. 

No, 

7 

do 


in Clarke*« review of N. Indian 
i'erua. . _ „ 

Do. No. 11 in Herb. S. & 
W. „ „ 

yephrodium No. 1 in Herb. S. » 
W. 


Laitrea No. 2 in Herb. S. & W. 


Do. No. 1 
Do. No. 3 
Do. No. 4 


do. 

do. 

dOf 
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HIMXlATAN DISTRIOTS 

List of Kumaon 



li 







.‘>1. 


1 

i 

6 


Kamc. 

Herbariuin 

(Strachcj 

terbottoiu) 

s 

bo 

*a 

A 

•s 

1 

‘S 

» 

& 

■s 

1 

1 

*s 

§ 

H 

1 

FlUx-mafi, Hich. 






Salimundi, Du- 
dntoli. 

var. patentissima ... 

... 

... 

2'— 3' 

... 

... 

Tar,— 



2'— 3' 

. ... 


Milam 

Brunoniauum, f/ook.f 
var. 

• •1 


U' 

3' 

... 

... 

halam 

Kalatn, Sagtia- 






deo. 

Gochleatum, Don 



2'— 3' 

... 

••• 

Surjii valley, 






D a r g a r a, 
Thai. 


crenatum, C^B. Clarke, 

•M 

... 

2'— 3' 

... 

... 

Sarju valley ... 

2 

ap. ... 

sp. ^ 

ap.^ — ■ 

»•« 

... 

2'^8' 

... 


Kalimnndi ... 

? 

polyinorphum, Hkt ^ 
Baker. 

••• 

taa 

2'— 3' 

... 

... 

Baniganga 

river. 

cicutarium, Hk. and 

... 

!•« 

... 

... 

... 

... 

Baker. 






Sarju river ... 

var. coadunata ... 

17. Nepbrolepis. 

cordlfolla, ' Bk. and 

... 

... 

3' 




fft 

... 

2'— 2.i' 

•M 

... 

Near Bagcaar .. 

Baker. 







18- Oleandra. 







WalUchii, rreal, 


••• 

IJ'— 8' 



Mohargari, 






Binaar. 

19- Folypodium- 







ArubesccnB, Wall. 

1 

... 

8 ' 

**• 

... 

Ramganga ri- 






ver. 

11 

2 

3 

... 

l'-2' 

aat 

... 

? 

Kalimnndi ... 

ap. — • .. 

4 

aae 

8 ' 

••• 

Ill 

? 

argututn, Wall, 

... 

... 

1'— 2' 

... 

... 

Binsar ••• 

ap. — • 

lachnopna, Wall. .. 

: ::: 

- 

I'-IJ 

l'-2' 


... 

Jtigesar •• 

Naini T41, Mo- 
hargdri. 

amcBnaoiy Wall. 
proUferum, Roxb. . 



... 

I'-li 
2'— 3' 

f 

■II 

tit 

K&thi 

Bhdbar, &c. 

ftneatuDi, Colebr, . 

... 

... 

2'~3' 

... 

tat 

B&gcBar, Fhar- 
ka? 
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Plants — (continued) . 
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1 




1 

Himd- 


■S 

iaya. 


g 








•g 

•H 

.s 




i 





s 

S i 




4a 

4> « 



■s 

1 

w 

1 


Forest 

8,000 

R. 

... 

... 

Open 

n,.5flo 

... 

D. 

... 

Do. 

11>,00() 

R. 

... 

... 

Do. 

11—12,600 

R. 

... 


Open banks and 

, 4-8,000 

R. 

... 

... 

ftrest. 





Forest 

3—4,000 

R.’ 

... 



R. 

... 

... 

Forest ... 

8,000 

R. 



Forest ... 

2,000 

R. 

... 


Forest ... 

3-4,500 

R. 

... 

*•6 

Do. 

;i,ooo 

R. 

' - 

... 

’Trees & banks, 

6, 6—8,000 

R. 

... 

... 

Forest 

2,5—0,000 

R. 


••• 

Forest 

1 

R. 



8,600 

U. 

... 

••• 

... 

... 

R. 

... 

... 

Trees 

7,000 

R. 


... i 


0,000 

K. 



Forest 

6-7,000 

R. 

... 

.M 

Banks 

Forest i;.* 

7,500 

1-2,000 

R. 

R. 

... 



3,5,-6.000 

li. 

... 

... 


Remarks. 


B Lastren No. 5 in Herb. S. & W. 


= 

Do. 

No. 6 

do. 


Do. 

No. 7 

do. 

= 

1)0. 

No. 8 

do. 

= 

Do. 

Nos. 9 & 

12 do. 


Do. 

No 10 

do. 

a 

Do. 

No. 11 

do. 

... 

Do. 

No. IS 

* do. 

a 

Do. 

No. 14 

do. 


setAftpidium in Herb. S. & W. 
=Saijenia in Herb. S. & W. 


name P. pendulum in Herb. S. & W 

named P. angulosum Lab. in Herb. 

S. &W. , „ , 

camarginaria No. 1 in Herb. S. » 

W. 

« Do. No. 2 do. 

» Do. No. 3 do. 

» Do. No. 4 do. 

sGaniopieris inllcrb. S. & W. 
Nephrodium No. 2 m Herb. 
&\V. 



m 


hiuXlayan districts 

List of Kumaon 



nrembranacentD) Dotty 

haatatum, Thunb. ... 
var. oxyloba 

juglaiidifolium, Dotty 

ebenipea, HooA* 


sp. — “ 

piopinquum, Wall ... 
Wightianum, Vra//.... 
lineare, Thunb. 

Stewartiii C. D 
Clarke. 

ap.— — «• 


flocdUoaum y Don 
adnaaceaa, Sw. 

20. Gymnogram- 
ma. 

reatita, Hook. ... 
flareacena, t’resl.’ ... 


Totta, ScJileckC 


21. Kexdsciimi. 


22. Vittaria. 

elwgata, Sw. 





OF THE NORTH-WESTERN PROVINCES. , (JSl 

(continued). 


Conditions of soil, &c. 

1 

Ilimd* 

taya. 



,s 

li 
'2 • 

El 

s 



Tibet. 

Remarks. 

Trees 

4—6,500 

R. 

... 


wa rjnjtnatodes No. 1 in Herb. S. 

& W. 

Forest 

6—7,000 

iT. 

... 


■S „ No. 2 do. 

Do. 

4,6-7,000 

It. 

... 

... 

■ „ No. 3 do. 

()ik trees 

7—0,000 

R. 

... 

... 

« „ No. 4 do. 

Do. 

II 

It. 


• •• 

■■ „ No. 5 do. 

Do. 

R. 

... 

... 

" „ No. 6 do. 

Do. 

7-8,000 

K. 

••• 

... 

« „ No. 7 dt. 

Do. 

4,6—7,000 

B. 

... 

... 

“ „ No. 8 do. 

Do. 

5,000 

R. 

... 


a „ No. 9 do. 

Do. 

6,5 8,000 

R. 

... 

... 

m „ No. 10 do. 

<^cn 

10,600 

B. 

... 

... 

a „ No. 11 do« 

On trees 

7,000 


... 


aaPleoptUis in Herb.S. &W. 

Do. 

6,000 

R. 

... 

... 

0 Niphobolus No. 1 in Herb. S. & 
W. 

Do. 

3,5—6,600 

B, 

... 

... 

a „ No. 2 do. 

Do. 

3,500 

B. 

... 


a „ No. 3 do. 


... 

B. 


... 

a „ No. 4 do. 

Onroelcs ..J 

7—8,000 

B. 



•tNolhohna in Herb. S. & W. 

Forest 

4,000 

B. 


... 

i=LoxogramM No 1 in Herb. S. & 
W. 

Do. 

4,000 

B. 


... 

=s „ No. 2 do. 

Do. 

2,6—8,000 

R. 


... 

named 0 caudatain Herb. S. & W. 

On rocks 

... 

,.. 


... 

ixGraminitis No. 1 in Herb. S. & 

W. 

••• 

? 

B. 


... 

a „ No. 2 do. 

Forest 

3,500 

R. 

... 

... 


Trees 

. 4,8—8,000 

B. 

... 

... 




HIMiiLAYAN DISTBICTS 

List of Kumaon 


Ilaiue. 

Herbarium number 
(Strachey and Win- 
terbottom). 

Habit of growth. 

Height of plant. 

1 

Colour of flower. 

Time of flowering. 


23. Osmniida- 







rcRaliB, Z. 

1 

... 

2' 

.*• 

• •1 

? 

Claytoniana, L. ... 

S 

... 

2'— 3' 

... 

... 

Above Natnik^ 
Uogila. 

24. Lygodium. 







japonicuni, Sw. 

1 & 2 


4'-6' 

... 

... 

Bagcsari Bha- 
bar. 

25. Botrychium. 








1 

• •• 

2"-. 3'' 

• •• 

• •• 

Almora 

LuBATifli Sw. 

2 

... 

1'— li' 

... 

... 

Tola 

cxxxi.—marsili- 

ACKitl. 

1. Azolla- 







piunata, Ham. 

... 



... 

... 

Sotriili valley, 
Aluiura. 

cxxxii-LYCoro- 







DIACE./E. 

1. Psilotam. 







triquetrum^ Sw. ... 

... 

... 

6 " 

... 

... 

Gag&B river ... 

2. Lycopodiam. 







IIamiltomi,.S/>r«wj. ... 

1 

.M 



... 

Sarju & Bam- 
gauga val- 
leys 

Bctaccum, Ham. 

2i 

... 



... 

Sai'ju valley, 
Jagthana. 

var. Bubulifolia ... 

2 


9"— 12" 

• •• 

... 

Do. 

c.avatiim, L. ... 

3 

... 

3'— G' 


... 

Madhfiri I’ass, 
Dwali. 

3. Selaginella. 







cauleBcens, Spring . ... 

4 

... 

6 " 



Near Bagesar... 

sp.- — 

3 

M. 

2" 

• •• 

... 

Deopry&g 

ap.— “ 

G 

... 

2" 


... 

Binde river ... 

radicata, Spring. ... 

7 

... 

6 " 


... 

Bigesar 

iiitegerrima,Aijt>riMp.... 

8 

... 

6 " 

... 

- 

Naini TAl, Ta- 
puban. 

Bcmicordata, \\‘aU. ... 

9 

1 ... 1 

9" 

... 

... 

Naini Til ... 
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(continued). 


6 

1 

1 

Himi- 

laya. 



s 

"o 

1 

1 

Elcwation in fe 
the Bea. 

Rainy. 


Tibet. 

Remarks. 


9,000? 

R. 




Open •• 

8—10,000 

11. 


... 


On biiflhcfljBcan- 
deut. 

1—4,500 

R. 

... 

... 


Open •• 

5—7,000 

R. 

i). 



Do. 

12,000 

R. 


i 

On \rater ••• 

1—5,500 

R. 

... 

... 


On trees 

4—6,000 

B. 




Do. 

4—6,000 

R. 

... 

... 


Do. 

4‘-.5,000 

R. 

... 

... 


Woods &opeu.., 

8-10,000 

R. 


... 


Shady banks ... 

.1,000 

R. 




River banks .. 

S,500 

B. 

tM 

... 


On rocks 

7,000 

R. 


... 


On banks 

.1,000 

R. 

••• 

... 


Open rocks ... 

7-8,000 

R. 

... 



Damp woods ... 

4-7,000 



••• 




CXXXIII -EQUI- 
SETACE^. 

1. Equisetum. 

arvense, L. 

paliiBtrc, L. ... 

var. ••• 

debile, Roxh. 

CXXXIV.-MUSCI. 

1. Bratmia. 


6 "— 18 " I ... 


rindari, Rim- 
kim. 

Below Alinora, 
Naini Tal. 
Bhabar, Eaini 
Tal, Baton. 


2 AnoBctaiigmm- 


var. ?• — ■ 

cuiviroBtTum, O.^T. 
var. — ■ ... 

Tar. 

involutum, Hook. 

4. Eeissia. 

aerratula, Rry. ••• 

5. BhabdoweisBia. 

lugax, Bry. 

6. Symblepharis. 


7. Distlchiun. 

inclinatum, Bry. ... 

8. Besmatodon- 

Lauren, Bry. ... 


Below Jalat .. 
? 


Abore Namik, 


Ghampwa i*. 


bw&li 
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Plants — (continued). 
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— — T*— ~ 

4 

*9 

« 1 

1 

1 

.2 

Himd- 

laya. 



•s 




Remarks. 

S 







ea o 

& 




1 


is 


H 


Onen, wet ... 

11—13,600 

R. 


T. 


Wet places ... 

4-7,000 

R. 




Open wet ... 

1 --6,000 

R. 

... 

... 


Open grotind ... 

10,000 

R. 

... 

##• 


Trees, &c., in 
forest. 

? 

7,000 

8,600 

8,500 

? 

6,000 

? 

it. 

R. 

It. 

It. 

R. 

R. 


••• 


... 

9,000 

R. 

... 

... 


... 

9,000 

B. 

... 

... 


IM 

9,000 

... 

... 

... 


<>pen wet 
ground. 

16,000 

tOf 


T. 

rnDidymodnn inclinaium^ Ilk. & T. 

? 

? 

B. 

.M 

... 

■3 TortuU bryoidetf Hk. 
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niMXLAYAN DISTRICTS 

List of Kumaon 











a 

2 

bO 

0 

4 a 


si 

s 

“S 



Name. 

"1 . 

5S ^ 

'C ^ 0 
ea *5.0 

1 

P4 

*0 

1 

0 


1 

•fi x 5 

01 


bp 

0 

§ 

§ 

1 


n 

H 

w 



i 

9 . Tortilla* 







Bp. — 

13 


••• 

... 

... 

Dwdli 

fallav, Sw, 

... 


... 

... 

... 

Do. "* .. 

var. — - 

14 

... 

... 

... 

... 

unguiculata, Hh. §* T. 

16 

... 

... 

... 

... 

? 

10* Dicranum. 







gp. — 

16 

... 

... 

... 

... 

Champwa „ 

11. Didymodon. 
cylindricuB, Dnj. 

17 





?’ 

var. 

•• 

•M 


••• 

Tortula Harv. ? 

18 

... 

... 

... 

... 

Dwali 

12* Campylopus. 







8p. — 

19 

... 

... 

... 

... 

Deri-dhiira ... 

13* Fissidens. 

" 






bryoiileB, Hodw. 
taxifoliuB, liedw. ... 

20 

21* 

22 

... 

... 

... 


Dcri-dhOra ... 

Do. 

Fhiirka 

var. .M 

nobilis, Uriff. 


••• 


... 

14. Atrichum. 







crUpuii), Wils. 

2.3 

... 

... 

... 

... 

Bagdwdr 

15* Fogonatum. 







cirrhatum, Sw. 

24 

... 

... 



Sarju v.alley ... 

nrnigeruni, firy, 
var. crasBum 

25 

... 

... 

;;; 


Bagdwar, Sarju 



1 



valley. 

microBtomnm, Hook., 

26 

... 

... 


••• 

Dwali 

16* Eucalypta. 







gp. — 

27 

... 

... 

... 


? 

17. Orthodon. 







serratui, Schw. 

28 

1 

... 

... 

... 

"* 

? 
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Pianos— (continued) . 


•a 

1 

•g 

1 

1 

Elerationinieet above 
the Bea. 

Himi- 

hya. 

i 

A 

Remarks. 

& 

1 

1 

Banks & trees, 

9,000 

R. 





8,600 

£ 

... 

•I. 


? 

? 

R. 

... 

.«• 



9,000 

R. 


... 




? 

R. 

... 

s.s 


? 

Banks & trees. 

9,000 

R. 



B IVetfsia ienuiros&is, Hk. and T. 

Banks ... 

7,000 

R. 

... 

... 


•It 

7,000 

B. 

• 

... 


• M 

7,000 

R. 

••• 



... 

6,600 

R. 

... 

... 


... 

6,000 

R. 

... 


>* Polytrichumt Hook. & T. 

... 

3,500 

R. 

•M 

... 



3,6'— 9,000 

R. 

... 



l.l 

8,000 

R. 


- 


•H 

? 

R. 

••• 

••• 



? 

R. 


Ml 

m Octobkpharm serratum, 


83 
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HraiLATAN DISTKICTg 

Li»t of Kumaon 


Name. 

Herbarium number 

(Strachey and Win- 
terbottoin). 

1 

■g 

a 

Height of plant. 

Colour of flower. 

Time of flowering. 

1 

Locality. 

18- Bissodon. 







ip. — 

89 

... 

•M 

»•* 

... 

Champwa ... 

19< Ptychomi- 
trium. 







polyphyliutn, Brj/. ««« 


... 

... 

... 

ill 

Dwali ... 

20* Scliistidiiim. 







apocarpnmi Dry. ... 

... 

... 






var.— 

31 

... 

... 

... 

... 

Do. 

21- Kacomltrium- 







ep. — 


... 

... 


... 

Kfitiii 

22> Miel&cliho- 
feria> 







Sp.' ■" “ ... 

33 

... 

... 

... 

••• 

Fiadari ... 

23* Brachyme- 
nium. 







nepalcnse, Hook, 


... 



• ti 

DwUli *'* 

Tar. 

34 

... 

... 

... 

... 

24> Bryum. 







elongatum, Uk. fr 7'., 

3S 

... 

... 

... 

... 

Do. 

ip.— 

36 

... 

... 

... 

... 

? 

ap. , ... 

37 

... 

... 

... 

... 

J&gesar .• 

ip. - ... 

38 

... 

... 

... 

... 

Do. 

Diwalii ? Bry, ... 

39 

... 

... 

••• 

iw 

Bagdw4r ... 

turbinatum ? Bry. ... 

40 

... 

... 

... 

... 

? 

latifolium ? Bry. 

41 

... 


... 

... 

? 

ap. 

48 

... 

M. 

... 

... 

Ba r j i k ing 
Faaa. 

Teraicolor, Bry, ... 

... 

... 

... 

... 

..1 

... 

Tar. ... 

43 

... 

... 

... 

«•« 

S4ba M. 

giganteum, Hook. ... 

44 


... 


... 

Near K4thi 

ap.— ... 

45 

... 

... 

... 

... 

J4gosar 
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1 . 

0 

1 

1 

Elevation in feet above 
the area. 

Himd‘ 

tajfa. 

Tibet. 

Remarks. 

1 

3 

Dry. 

Banks & trees, 

9,000 

B. 

... 

... 



9,000 

R. 



» TricJmtmumpolpbytlum, Ilk. and 






T. 



B. 




... 

9,000 

... 

... 


caGmimia, Ilk. and T. 

(M 

7,500 

B. 

•M 

... 

Bi Trichostomum, Hook, and T. 

pen ground, 

1 1,000 

K. 

til 

•• 


Ml 

•M 

9,000 

B. 

... 

... 


•Id 

8,600 

B. 


i 


Ml 

? 

B. 

... 

• •• 


Banks 

7,600 

B. 

... 




7,600 

B. 

... 



SCI 

9,000 

B 

... 

t«i 


Open ground ... 

14,000 

... 

... 

T. 



15,00o 

••• 

.. 

T. 



14,500 

K. 

... 

... 


Wet banks and 

9,000 

B. 

... 



rocks. 






Banks & trees. 

8,000 

B. 

... 




7,000 

B. 

... 

... 

— — 
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HIMALAYAN DISTRICTS 

List of Kumaon 



25- Hnium* 

rhyncophorum, Harv.; 

Bp. 

Bp. 

26. Funaria. 

liygrometiica, Hedw. 


27. OrthotricliXLin. 


Kathi , 
? 

Kathi, Jalat, 


M. Enpkot ... 
Jagesar ... 


28. Bartramea. 

patens, Schw* 
var.— M 

Bp. — 

f alcata. Book. 

var. •• 

29. Leucodon. 


Champwa 

Do 

Kalimimdi ... 
GagarTags ... 


30- Leptodon. 


Dwuli, near 
Jalat. 


31 . FterogonlTim. 

GttBpitoBum, Wib. ... 

32 r Neckeia. 

Bp. — 

squarrosa. Hook. 
crUpatala, Book. •• 
pennata, Hedw. 
dendroidcB, Hook. .. 

var. 

sp. 

acuminata ? flooA .. 
blanda? Harv, .. 
Grifflthiana, Schw, .. 
Jttlacea, Harv. 


Bagdvir 


Sarju valley i.. 
'Jalat 

Above Jalat ». 
? 

K&thi "* ... 

Do. 

? M. 

B&gesar valley, 
Dwili ; 

Jigesar 
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1 



1 

1 

Himd- 

laya. 



1 

1 

.55 





*8 




Remarks. 

OB 

1 

li 




■*» 

ts V 



■g 


1 

u 

ts 

s 

.9 

el 


H 


? 

V,ooo 

? 

R. 

K. 

Its 

... 



7,000 

K. 


... 


It* 

Banks ... 

3**600 

U. 


... 



6,000 

B. 

•it 

... 


Trees 

9,000 

B. 

Stf 

... 


Banks & trees, 

9,000 

ii’. 

... 




9,000 

B. 





8,000 

B. 

... 

•tt 


Banks wet ... i 

7,000 

B. 


ttt 


Banks & trees, 

5—8,500 

B. 

... 

... 

s Scleroduntium secundum, Harr. 

... 

6,000 

B. 

... 

... 


•M 

9,000 

B. 

... 



Banks 

. 3,500 

R. 




•M 

5,000 

B. 

... 

... 


•*i 

7,600 

B. 

... 

... 


• •• 

? 

B. 

... 

... 


tat 

6,800 

ii’. 

... 

;;; 


tta 

7,000 

B. 

... 




? 

H. 

... 

... 



3,600 

B. 

... 

... 

/V. aursflf. Griff. 


8,600 

B. 

... 

... 

••• 

6,000 

B. 


... 



HIMALAYAN DI8TBICTS 

List of Kumaon 








1 

Name. 

B 

111 

» 

Habit of growth. 

Height of plant. 

Colour of flower. 

Time of flowering. 

Locality, 

33. Cylindrothe' 







cium. 





• 


ip. — 

69 

... 

... 

... 

■M 

Bagcsar valley, 

34^ Anmodont 







ip.— ••• 

70 

... 

••• 

... 

... 

Kdthi 

ip. — 

71 


... 

... 

••• 

? 

35. Filotrichiun 







ip. — 

72 


... 

e89 


? 

36. Isothecium. 







•p.-— 

78 

... 

... 

... 

... 

? 

37- Fylaisxa. 

polyanthos, Brif. ... 





•99 

999 

var.— ... 

74 


... 

... 

199 

Jagesar 

38- Hypnum. 







ip. — 

76 

... 

... 

e»f 

... 

Sarjn ralloy ... 

Bp.— 

76 


••• 

• 69 

... 

Do. 

confertum, Dicks. ... 

... 


... 

... 

... 

... 

m. — ... 

77 

M. 

... 


•99 

7 

plumosum 7 Hook. ... 

78 

... 

... 

... 

••• 

Kathi 

▼ar. ... 

79 

... 

... 

... 

... 

Madhari Fas!<f 

sp. 

80 

... 

*** 


... 

Kathi ... 

Bp.— ... 

81 

.M 


999 

... 

Do. 

ialebroBum, Hedw, ... 

82 

... 

... 

199 

t.i 

Do. 

ip 

83 

.M 

... 

999 

Ml 

Sarju valley 







& lUthi. 

ip.— 

84 

... 

... 

... 

l.« 

S&mkhet m. 

fluTiatile, Sw. 

.. 

... 

... 

... 

... 

I*. 

var.— 

86 

... 

... 

•91 

..1 

S4ba 

Wallichii, Hook. ... 

86 

... 

... 


l.« 

riiarka 

ip. ... 

87 

... 

... 

999 

f.l 

Sarjtt valley ... 

ip.— ••• 

88 


... 

999 

... 

Dw4li 

ip.— ... 

89 

... 


.«« 

i.f 

Sarjtt valley ... 

macrocarpam, Sehw , 


.. 

... 

Ml 

..i 

N4mik'&Jalat, 

▼ar? — • 

90 

... 

... 

... 

... 

prolifemm, 1. 


... 

... 

... 

I*. 

Kithi, Naini 
T41. 

reo(urnltam, Htdw. ... 

92 

... 


*•. 

... 







ConditioxiB of soils &c. 
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HlM/fLATAK DISTBIOTS 

£ts( of Kumaon 



II 







4 



9 



d '2 

i 


■fe 




s 

1 

t 



Name. 

Herbarium 
(Strachey 
ter bottom 

& 

*8 

4* 

I 

H 

p* 

■g 

1 

s 

0 

1 

3 

"S 

I 

Locality. 

commntatnm, Ihdw.y 
var. ? 

913 

... 

••• 

... 

*.!! 


Falugtrey L 



... 

... 


Bagdw&r 

var, Bubsphaerocar- 

94 

... 

... 

... 

BBB 


pnm. 

Bp. — 

96 

... 

... 

... 

BBB 

Sarjti valley 
? 

ap.— — «• 

fllicimun, L, 

96 

97 


... 

BBB 

BBB 

GagarPass ... 

39. Leptohyme- 







niiim- 







microphyllum, Sehw.^ 

98 

... 

.*• 


... 

K&thi 

? ... 

tcnue, Schw, ••• 

99 

••• 


... 

... 


40. Dicraxiodon- 







tium. 







longiroBtrnm, Bry. 

100 

BM 

•at 1 


... 

? 

41. Eookeria. 







sp. — 

42. Hypoptery- 
gium. 

101 

102 

BBf 

tM 

... 

... 

Dw&li ... 

Fharka «• 

Bp.— M. 

HEPATIC^E. 

1. Biccia- 


BM 





1 





S&mkhct 

Bp.- — 

8M 

BBB 

... 


Do. ••• 

Bp. — • 

2 

f •• 

— 

M. 

... 

Do. .•» 

Bp. 

3 

... 

BBB 


.*• 

3. UCarchantia- 

1 





? ••• 

ap.— •• 

... 

BBB 

... 


? 

flp. — 

2 

... 

*** 



Near Jalat 

ap.— •• 

3 

••• 

BBB 

... 


Do. ••• 

Bp.— •• 

4 

... 

«BB 

... 


Sarju river 

Bp. — 

6 

M* 

BBB 

... 


? 

BP — - 

6 


BBB 

... 


Sarju river 

sp. — 

7 

... 

••• 

• M 


M&son 

Bp. 

ap.— ?' 

8 

9 

tat 

- 

••• 

... 

Sarju river 
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Plants — (continued). 


4 

, 1 

Hind- 




Ifiya. 



1 

s 






0 




Remarks. 

I 

.s ^ 






'S U 



• 


r3 

§ 

u 

OJ -H 

s 

0 

‘5 

pa 

b 

Cl 

.Q 








Open wet 

15.000 

ii. 




ground. 

9,000 

ii! 

... 

... 


Banks 

4,000 

H. 





? 

K. 




Wet banks ... 

7,000 

R 

•• 

... 


Banks & trees, 

7,000 

R. 




••• » 

? 

u 

... 

... 

ssNevkera tenuis, Hook. 

... 

? 

R. 


... 

SB Diilymodon, Schw. 

... 

8^00 

R. 


... 


... 

6,500 

K. 


... 

=s Hi/pnum hricinum, Hook, var ? 

In water 

6,000 

R, 




Do. 

6,000 

K. 




I>®. 

6,000 

R- 

... 

... 


? 

? 

Damp earth 

? 

R., 




? 

6,000 

K. 

U. 




Do. 

5 000 

R. 




Do. . 

3,000 

U. 




? 

? 

.3,500 

R. 

U. 




6,00Q 

R. 1 




8,500 

R. 

... 

... 



84 
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HImAlAYAK DISTRICTa 

List of Kumaon 



li 





— 


K 

1 

1 


& 

8 


UTarac. 

- h 3 

•2 15 

V 

u 

bfi 

•H 

o 

4a 

'3. 

o 

4a 

§ 

va 

0 

o 

o 

1 

o 

a> 

S 

1 


M 


w 

6 

H 


3. Jungermauiiia- 







ep. — 

1 

... 

... 

... 


Champ wa 

Bp. — • 

2 




I 

Main k 

Bp. — 

3 


... 


... 

Dwali 

Bp. — 

4 




... 

1)0. 

Bp. — • 

5 




... 

Do. ... 

Bp. — ■ 

6 

... 

... 

... 

... 

Do- 

CHARACEJE. 







1. Ghara. 







rerticillata 

... 

... 

... 

... 

... 

SariyaTal, &c., 

3. Nitella. 







ip. — 

... 

... 

... 

... 

... 

Naini Tal ... 

LICHENES. 







1. Collema. 







Batuminum, Ach, ... 

1 

... 

• •• 

*■* 

... 

Madhari Fass, 

nigresccns, Ach. 

2 

... 

... 

... 

• ... 

China ... 

tremelloideB, Aeh, ... 

3 

... 

... 

... J 

M. 

Do. 

2. Umbilicaria. 







deprcssa, Schrad. ... 

- 

... 

... 

... 

... 

Findari ... 

3< Lecidea- 







glacialis ? /'Vie#, 
gcographica, Ach. ...' 

1 

2 

... 

... 

... 

... 

Shclong ... 

Maichak Fassi 

armcniaoa, Ach 
Babuletorum, Fries . ... 

3 


... 

... 

• M 

Shtiloug 

yar. coniops ... 

4 

... 

... 

... 

••• 

• «i 

Do. 

4. Biatora. 







himalayona, Bab. ... 

... 

... 

... V 

... 

• •• 

Gori rlycr 

6. Cladonia. 







pyxidata, Fries, 
yermicalaris, Ach. .» 

yar. taurica 
perfoliata ... 

1 

... 

... 



Findari 

2 

3 

... 

... 

... 

•Bi 

•M 

BomprfiB 
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m 


bimXlayan dl^tricts 


List of Kumaon 


Name. 

Herburinm number 

(Strachey and W in- 
terbottom). 

4 

1 

*0 

+» 

‘•i 

Height of plant. 

Colour of flower. 

Time of flowering. 

1 

6. Stereocaulon* 







tomentOBuin, Fries. .. 

1 

... 

... 


■ ■ 


corallinum, Schr. 

2 


... 




ramulosiun, Ach. 


... 

... 




var. Btrictura. 

7. TJrceolaria. 

3 





S a g t i a-D e o 
Vass, Mtiiiha- 
li i’aBB. 

calcarea 

... 

... 

... 

... 

... 

Shelong .. 

8. Farmelia 







melanaspis, Wahl ... 

1 

... 

... 

... 


Shclong 

pulvciulcnta, Ach. •• 

... 

... 

... 


... 

Gori river •• 

var.-«— 

2 

... 

... 

... 

... 

tlegans, Ach. 

B 

... 

... 



Shelong 

orcina, Ach. 

4 


... 

... 


Do. 

Vitcllina? Ach. 

5 


... 

... 

.M 

Do. 

calcarea ? Fries. •* 

6 

... 

... 

... 

... 

Do. 

Bcrupoaa ? Ach. •. 

7 

... 



... 

Do. 

chrysolcuca, Ach. .. 

8 


... 

... 

... 

Do. 

aaxicola, Ach. «•. 

9 

... 

••• 

... 

... 

Do. 

■coeBia, Ach. 

10 

... 

... 

... 

... 

Do. 

BtellariB, Aih. 

11 

... 

... 

... 


Do. 

vpcciOEa, Ach. •• 

12 

... 

•• 

... 

... 

Gori river, Chi- 
na. . 

lavigata, Ach. ». 

13 

... 

Mf 

... 

... 

Cliina* 

]^erlata, Ach.^ »• 

15 

... 

•M 

... 

... 

Karim Pass •• 

var. saccatiloba •• 

14 

... 

... 

... 

... 

Ch'na 

perforata, Ach. 

16 

... 


... 

... 

Do. 

tillacea, ••• 

17 

... 

... 

... 

... 

Do. 

Bcorten, Ach. 

18 

... 


... 

... 

M:ulhliri Vm, 

caperata, Ach. #» 

19 

... 


... 


China 

Icucomcla, Ach, ... 

20 

... 

... 


... 

Do. 

cirrhata, Fries. 

8. 8ticta> 

21 


... 

... 


Do. 

pulmonacea, Ach. •. 

... 

... 


... 

••• 

Mfl 

var. hypomcla ,• 

1 

... 

... 

... 

••• 

Chi ra 

retigera, Ach. 

2 

... 

Mt 

w. 


^Dugli ^ 

bcrbacea, Del .. 

10. Fettidea. 

3 

... 


Mt 

■•f 

Karim and Ka- 

thi PasBCB, 

China. 

horizontallBy Aeh. 

.. 1 

... 



9IB 

Above Dwali .• 

caninai Ach, . 

2 

... 

... 

... 

... 

Chinar Dwalii 
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aniXLAYAlf DISTHIOTa 

List of Kimaon 


a 

Name. 

Herbarinoi number 

(Strachey and VVin- 
terbottom). 

ji 

•Sb 

2 

bo 

f 

» 

Height of plant. . 

Colour of flower. 

bo 

fi 

'S 

1 

(H 

0 

u 

a 

H 

r 

1 

11. Solorina- 







Baccata, Ach, 

... 

... 

MB 

... 


Kdthi Paga ... 

12. Cetraria. 







Stracheyi, Hab. 

1 





Near Kathi 

ambigiia, Bab. 

2 


... 

... 

... 

Poiiipras 

13. Ramalina. 







farinacca ? Ach. 

... 

... 

... 

... 

... 

Pindari 

14 Evernia. 







Stracheyi, Bnh. 

11. 

... 

tiB 


Ml 

Pindari, Bom* 

15. Usnea. 



1 



pras. 

himalayana, Bab. ... 

1 


! 

•BB 1 



Binaar ... 

lougiBSima, Ach. 

2 

•*. 

••• 

• M 

.!! ( 

Dhlna ... 

ceratina, Ach. 

3 

... 

fti 

ft# 


Do. ... 

sp.? 

... 

••• 

IBB 

Ml 


Do. 

Bp.? 


... 

• •• 

... 

... |i 

[lotralleyl ... 


iroTB.-The whole ol thU chapter hat been editeJ and prepared by Hr. F. ' 
ptMh 'b^a'^ B'Stracbey. My work hat been confined to teeing that tbo 
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1 

*0 

1 

1 

Elevation in feet above 
the sea. 

Htvid- 

laya. 

Tibet. 

Remarks. 

& 

•3 

1 

... 

8,000 

u. 

... 

... 



7,200 

u. 




Stones ... 

16,000 

B 

ii. 

... 


Do. 

11,500 


... 

- 


Do. 

11, 6—16,000 

B. 

D. 

... 


Trees 

7,000 

R. 





8,700 

li. 

... 

... 



8,7oO 

K. 

... 

••e 


M. 

8,700 

K. 

... 

... 


Onoberonia ... 

2,000 

B. 

... 

... 



Duthle, Superintendent of the Botanical Gardens, Saharanpur, from the list fur- 
corrections made in the first proofs b7 Mr, Duthic were carried out in the second 





CHAPTER IX. 

Economic Botany. 


CONTENTS. 

Arrangcimcnt of the subject. Food of the people. Analysis of the food- 
grains, Watson’s formula. Cultivated food-grains. Cereals. Pulses. Ama- 
ranths. Polygonaccffi. Cultivated vegetables. Gourds. Vegetables. Condi- 
ments and spices. Greens. Fruits, cultivated and wild. Uncultivated products 
used as food. Drugs. Narcotics and spirits. Oil-seeds. Dyes and tans. Gums 
and Gum-resins. Fibres. Woods. 

The economic botany of the Himalayan districts of these provin- 
Arrangcment of the c^s, actual and potential, opens out such a 
wide field for investigation that it would ho 
impossible to do more than review the information that we possess. 
The materials arc to he found scattered over numerous memoirs, 
articles, reports, and notes, and are as practically inaccessible to the 
general public as if they had never been collected. The form of 
this chapter will, therefore, he more that of a suggestive classified 
list than of h treatise, which would, in the first place, be more than 
could he usefully prepared by one person ; and, in tlio second 
place, will come more fitly into the general review of the economic 
products that is about to he undertaken by the Department of Agri- 
culture in these provinces.' For the more orderly arrangement of 
our subject, we shall divide the useful products of the vegetable 
kingdom into the following classes:— 

L — Vegetable substances used as food by men and animals* 
a. CultiTated food-grains. ■ d. Greens, 
ft. Cultivated vegetables. e. Fruits, cultivated and wild. 

, Bpices and condiments. * /, Uncultivated products used as food. 

IL — Vegetable substarwes used in pharmacy* 

a. Drugs.* | b. Narcotics and spirits. ‘ 

* Progress has been made in this direction by the publication “Notes 
on the Economic Products of the North-Western Provinces." Part I , on ‘ Gums 
and gum-resins;’ Part 11., on ‘Economic Mineralogy;’ Part Illj issued by 
the Department of Agriculture, contains, * Tans and Dyes ;’ Part IV., ‘ Cultivat- 
ed food-grains’ ; ' PartV., ‘Gourds: vegetables: condiments and uncultivated 
products used as food.’ The remainder are under preparation and will comprise 
* Drags, ’I Fibres,’ * Woods, and * Narcotics.’ 
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IIL — Vegetable substances used in manufactures^ 
a. Oil'Seeds. i c. Gums and gum-resius. 

h, Tana and dyes. | d. Fibres. 

«. Woods. 

IV* — Special subjects, 

a. Forest history. | c. Rhea experiments. 

h. Tea oultivation. I d. Sericulture. 

e. Miscellaneous. 

I,— Vegetable substances used as food by men and animals. 


Wie population of tho Him&layan districts is essentially Hindu, 
and consequently tho vegetable kingdom 
aifords most of the substances used as food 


Food of the people. 


by the people. Few of the bill-men, oven amongst those who have 
had much conununication with the plains, havo any prejudice in 
regard tq eating animal food. The majority partake of the flesh of 
kids, short-tailed sheep, and young male buffaloes at festivals and 
marriages, and whenever sacrifices arc offered to tho consort of 
Siva. With but few exceptions all eat the flesh of deer, pheasants, 
and partridges, but not of jungle fowl ; whilst in Garhwul, all, includ- 
ing Brahmans, eat the flesh of tho wild pig. The servile classes 
(Doms, &o.) eat meat of all kinds whenever they can get it, even of 
animals killed by wild beasts or which have died from disease, and 
in their habits differ little from the Chamdrs of the plains. Uncul- 
tivated products are used as food chiefly by tho inhabitants of the- 
jungly tract lying along the foot of the hills and along tho banks 
of tbrKdli, and, in times of scarcity, by the people of tho upper 
Pattis. At all times, however, the young leaves of nettles, of 
several species of ferns, sorrel, and tho like, are used as a spinach 
by all classes. An examination of the list of cultivated products 
use das food will show tliat the greater portionbelong to tlio great 
natural orders Gramineoe or grasses, Leguminosce or pulses, and 
Cucurbitacece or gourds. The two former afford life-supportipg 
substances abounding in albuminous matters and those capable of 
repairing tissues accompanied with starch, gum, and sugar in* 
such {uropiftiii^on as to support respiration and promote animal 
heat. They also provide the inorganic substances necessary to keep 
^he circulation in a healthy state and to renew the solid frame-work 
of our bodies. Of these two orders the Graminece or grasses is tho 
*nore important, containing as it does wheat, barley, rice, millets, 

S5^ 
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maize, and sugarcane, which enter so largely into the food-resources 
not only of this country hut of every country in the universe. To 
the Leguminosce belong peas, beans, lentils, and gram. >Tho gourds 
and cultivated vegetables are eaten more as a relish or to eke out 
a fioapty supply of food-grain than as a sole food resource, and 
then only at certain seasons when their abundance and cheapness 
render them a favourite. The same may bo said of fruits," culti- 
vated and wild, and of the wild plants collected for food. 

There are three forms of nitrogenous substances common to- both 
Analysis of the food- animal and vegetable organizations distin- 
guisbed by the names albumen, fibrine, and 
'cascinc; and it has been found that, tvlien introduced into a living 
organism, each of these is capable of being converted into the other.* 
The principal ingredients of the blood of animals is found to be tibriiie 
and albumen, and these subsbinccsconbiin, besides the carbon, hydro- 
gen, and^^xygen found in tarinaccous products, such as the cereals, 
nitrogen, sulphur, and phosphorus, which abound in the pulses. 
These elements are also found in all parts of the animal organism 
except water and fat. It Ibllows, therefore, that nutritious food must 
possess^'both albuminous and nitrogenous ingredients. The former 
are composed of carbon, hydrogen, and oxygen; the hydrogen and 
oxygen being in proportion to fonn water, thus leaving the carbon 
wholly unoxidised; or if wo suppose the oxygen to be divided 
between the carbon and hydrogen, a surplus of carbon and hydrogen 
that is unoxidised remains. Wo are now speaking of what takes 
place after the food has been taken into the body and there submit- 
ted to assimilation. From the moment an animal is born until it 
dies oxygen is taken into its body through the skin and lungs, and 
given out again by the same channels in the form of compounds of 
carbon and hydrogen, or, in other words, as the vapour of water and 
carbonic acid. The latter is derived from the food oaten ; for, when 
an animal is unable to take food, so long as it lives, it continues to 
inspire oxygen and give out compounds of carbon and hydrogen, 
which it obtains from the waste of tlie tissuesof its own body. In fact 
death ensues from the action of the inspired oxygen, on account of its 
powerful affinity for carbon and hydrogen. When the animal has 
no IpUpiKr superfluous carbon and hydrogen capable of combining 
* Based on the researches ol Professor Mayer. 
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with oxygen, it seizes on the carbon and hydrogen of the animal’s 
own body; and, in the first instance, on tlio flit, wliicli is almost all 
carbon and hydrogen, in order to satisfy the oxygen absorbed in tlio 
circulation, which afterwards goes oft* as carbonic acid in water. 
From the above it will bo seen that food containing a surplus of 
carbon and hydrogen is necessary to an animal in order to support 
respiration without destroying its structure. But, besides defending 
the animal tissues and other parts from the action of oxygen, food 
maintains animal lieat ; for, whenever oxygon combines with a com- 
bustible, heat is developed ; and that tliis does not depend on outward 
influences is shown by the fact that the heat of the body is the same 
ill the tropics and in cold countries. 

There arc thus two great uses to which food is adapted by its 
composition — the nitrogenous to renew the blood and the iion-nitro- 
genous to support respiration and maintain animal heat.- But 
besides these there arc other ingredients in food, the salts, suchn# 
iron, phosphate of lime, chloride of sodium witli other salts of sodi-. 
um, potash and magnesia, which occur also in the blood and bones, 
nails and hair. The following analyses of the principal cultivated 
food-grains are intended to show separately the quantity of these 
tlirce principal ingredients present in each class of grain, and in 
doing so its comparative value as a food resource. A study of tho 
tables will corroborate in most cases the emi)irical verdict on tho 
value of each grain formed by the natives of these provinces, and 
give a scientific basis to their estimates, which would otherwise 
appear to be based on arbitrary data arising from their habits of life. 
The first series refer to the cereals, the second to tho pulses, and the 
third to other vegetable products. We shall first, however, give 
Liebig’s analysis of the three forms of nitrogenous substances found 
in animal and vegetable organisms for comparative purposes, and 
then Professor Mayer’s ultimate analysis of the various food-grains. 
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' Results of an 

‘These are arranged in percentages so as to show the composttSb|i 
of the different substances existing in each vegetable product 
examined with their separate uses as life-sustaining compounds. 


Names of producti* 



eniQi, 

■‘Non- 
^ .nitro- 
'^^nousl 
lugredi- 
eiitg. 

Inorga* 

iiiic ill- 
^pdi. 
.ents. 

Cersals. 

TriHcum vulgare, wheat, gehiit, B. 



14*45 

m 

; ’«*» • 

Ditto, H. 


Ml 

- 19*15 

7<j-r7 

|.<)-70 

Hordeum hexastichotif barley, ;Vio, II. 

•M 

... 

14*72 

84*80 


t)rgza sativa^ rice, dhdn^ M. ... 


... 

9*08 

89*08 

0*47 

* Ditto, H. ... 

tM 

... 

''■7*40 

91*60 

0*36 

^ AdaySf maize, makai, 11. ... 


Ml 

14ftC 

84*52 

1*9*2 

Bye, B. 

... 


10*70 

87*CO 

2*30 

feo, H. 

••• 

M. 

11*92 

85*65 

1*33 

PenicUlaria yicate, millet, bdjroy M. 


... 

13*92 

83*27 

0*71 

Eteusine Corocanat mandua, M. 


Ml 

1812 

80*25 


ilvena «a(ivA, oatfl,y(7t, B. 


III 

. 13*93 

82*07 

4*00 

Ditto^ 'in. ... 

• •f 

Ml 

15*24 

86*05 

3*26 

Sorghum vufgare^ joir^ M. ... 


... 

15*53 

83*67 

1*26 

Pulses. 






Eroum. Iea«, fjintils, tna«tir, H. 

••• 

... 

30*46 

65*06 

2*60 

Piium aativunii peas, mattar^ B. 



26*52 

70*38 

3*10 

Ditto, H. 

■ aa 

... 

28*02 

67*31 

3*18 

Phaseohia vulgaris, beau, ttm, H. 


■M 

28*64 

66*70 

4*38 

Othee vegetable products. 

Sdanum tuberosum, potato, dlu, B. 

••• 

9*50 

86*50 

4*00 

Ditto, H, 


... 

9*96 

86i36 

3*61 

Prassica Papa, turnip, sAa/^, B. 

•M 

... 

10*70 

81*70 

7*60 

Ditto, H. 

•M 

IVf 

12*62 

81*33 

7*02 

Seta vulgarii, beet, ehaukandar, B. 

Mf 

... 

10*70 

83*00 

6*30 

Ditto, H, ^ 

■M 

m 

15*50 

73*18 

6 43 

Vaucui Carota, carrot, gdJar, H, 

••• 

... 

10*66 

84*59 

6*7T 

Prattica Napus, eolza, H. „, 

• •• 

... 

9*24 

90*32 

4*01 
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of analysis B. 

.V^iKere tlie arrangement is in percentages so as to show the 
ultiiHato composition of each product examined, without reference 
to the different compounds existing in them or their uses as life- 
sustaining e<^^^ds : — ' 
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1 

d 

o 

K 

y, 

O 

Xitrogen. 


— ~r 

Cereals. 

vulgare, wheat, 13. 


'16-10 

5-10 

43 50 

2.30 

2*40 

i^Uto, H. 


45-69 

6-76 

43 23 

3-00 

0*70 

Ilardeun Uexastichon^ hadey, H. ... 


45-50 

6 89 

41.68 

2.34 

2*84 

Oryza lativa, rice, M. ... ... 


14*87 

5-85 

46*10 

1-43 

0*47 

Ditto, ir. ... ... 

... 

44-61 

6-53 

16-62 

1*16 

0*3« 

Zea Maytf^ maize, 11. .•« 


46-01 

6 60 

44*62 

2-14 

0*86 

Rye, B. r«« ... 


46-20 

5-60 

44-20 

1.70 

2*30 

^ . Do., 11 ... ... 

... 

44-:37 

6 65 

44 65 

1 87 

1*33 

tif^lUarxa «p/caf/i, bdjlra, M. 


44-48 

6 13 

44-09 

2-19 

0 73 

Bttusme Corocana^ mandua; M. ... 

... 

48-64 

6-10 

43-77 

2-86 

1*03 

Avena saliva^ oats, 6. .•• ... 


60 70 

6-40 

36-70 

^20 

4-00 

l)itto, H. 


46-50 

6 64 

45-59 

2,39 

3 26 

SQrghum vufgare^ jodr, M. 


45-69 

6-24 

44-82 

2-45 

1*26 

• Pulses. 

Zrvum LenSf lentils, IT . . . 


45*35 

6-75 

38*50 

4-77 

2*60 

Pi«um sativum, peas, B. 


46-50 

6-20 

40-00 

4*20 

.3-20 

Ditto, H. 


45-12 

6-73 

38.92 

4-42 

3*18 

Phaseolus vidgaris, beans, H, 

... 

45-07 

6-63 

39 03 

447 

4*38 

Other vegetable products. 

Sotanum tubsrosum, potato, B. ... 


44-00 

5'80 

44*70 

1*50 

4*00 

Ditto, H. 

..f 

4386 

6-00 

44-79 

1-56 

.3*61 

Brastica Rapa, turnip, B. 

••a 

42-90 

6-50 

42*30 

1*70 

7*60 

Ditto, ^I. 


43-19 

5*68 

43*96 

1*98 

7*02 

Beta vulgaris, beet, B.... 


42-80 

6*80 

43-40 

1*70 

6*30 

Ditto, H 


40-99 

6*72 

39-37 

2-43 

6-43 

Baucus Carota, carrot, H. m 

• ft 

43*34 

6 22 

43-90 

1-67 

5*77 

Brassiea ^apus, colza, H. 

... 

46-32 

6-01 

46*68 

1*45 

4*01 



€78 


HmALAYAN DISTRICTS 


* The results of the preceding tables^^e supported by a farther 
examination of the pulses grown in these' provinces. The follo\^4ng 
teble gives the average result of an analysis of several samples of 
each product taken from ‘ Panjab Products,’ 1., 243 


Names of pvoilucts. 

Nitrocfenons 

ingredients. 

.Carbo^ccons 

efi-starcliy 

ingredients. 

Firtty or oily 
matter. 


In 100 parts : varies in .specimens from 
dill'crent parts of India. 

Cicrmtietinunif prram, chatina ... 

18-05 21 •2.'! 

00*11 63*02 

4-11 4*05 

Ervupi Lena^ lentils, ... 

JLatht/rut satii'us. kisdri (Calculta speci- 

21*57 2G-18 

59*34 .59*90 

1*00 1*92 

.SI -.50 ... 

51*26 ... 

0*95 ... 

men). 




peas, mattoT ... 

P^ioluH aconiUfuliuSf ?no/A (Calcutta spe- 

21*80 25*20 

58-.3S 02- 19 

1*10 1-12 

23*S0 ... 

60*78 ... 

0*04 ... 

"''cimen). 




Phnwoltts ... ... 

23*54 24*70 

.59*38 G0*.30 

Ml 1*18 

P. var. fadiatus^ nrd (Bombay speci- 
men). 

22*18 ... 

02*15 ... 

1-40 ... 

Vigna Catjang^ lohiya (Bombay speci- 
men). 

24*00 ... 

69*02 ... 

1*41 ... 

Dolichoa gahat ... 

23*0.3 2.3*17 

01-02 61-85 

0*76 0*87 

L tblab^ shtmi ... 

22-45 24*55 

60-52 60*81 

0*81 2*15 

Caianua indteua/urhar ... 

Gh/cive Sojiij bhat 

19*8.3 20*38 

61-90 04-32 

1*32 1'80 

37*71 41*54 

29*51 31*08 

12*31 18*90 

Cyamopaia pioraliuideSf gawdr (Puna spe- 
cimetl). 

29*80 ... 

63-59 ... 

1 

1-10 ... 

1 


From an inspection of the preceding tables it will bo seen that 
the pulses^abound in nitrogenous elements so efficient in repairing 
the tissues, and next to them the cereals. A comparison with tho 
analysis of the constituents of the blood will sho)v that the comi)osi- 
tion of both' is almost identical, and will also explain why experience 
has taught tho natives of these provinces to mix together in their 
food, in certain proportions, cereals and pulses, the one supplying 
' what the other is wanting in. Thus tho flour of gram and peas is 
mixed with that of the cereals and especially with millet flour. 
Pulse bread is very seldom eaten alone, and then only locally and for 
>^some special reason. 

The millets and the coarser pulses form the staple food of the 
hill population. Amongst the former the mandua, janglwra, konij 
china, and mdm, and amongst the latter the gahat, hhat, and rains. 
The mandwa is either made into bread or into a porridge called ban, 
and the china find koni aie also made into bread or boiled whole and 
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Ccaten as rice. When traTCjfting, the lower classes live chiefly on 
saUy the meal of parched barley, which only requires the addition of 
a little water to prepare it for eating. The following remarks of 
Traill still hoI<3 good : — 

‘^Rice forms the favourite food of all those who can .afford to pur- 
chase if^ Wheht is only in partial consumption, cliiofly on occasions 
of entertainmelits at marriages, &c., when the peculiar scruples of 
Hindus prevent the use of rice. Vegetjihles of all kinds, both cul- 
tured and wild, are objects of universal consumption ; among the 
‘ fater description, not already noticed, nuiy ho mentioned the nettle, 
fern, tulip, &c., of which the shoots, root, and bean, respec- 
tively, are eaten: the list of herbs, roots, and leaves, considered ed- 
blc by the natives, is endless ; indeed, from their indiscrimination 
in this respect, fatal cases of poisoning sometimes occur. During tlie ‘ 
periodical residence of the agricultural classes in the Bhabm’ their 
principal food is the or sweet poUito, boiled and eaten with 

buttermilki Animal food is in much request among all classes ; 
with the exception of those animals the use of which as food is 
prohibited by their religion, and excepting also reptiles of all descrip- 
tions and carrion birds or bo.asis, every sort of animal is converted 
to food in some part or other of the hills: by the southern Garh- 
walis rats and mice arc considered as dainties. The favourite flesh 
is that of the goat, or of the sheep, where bred : against the sheep 
of the plains an universal prejudice exists, its long tail rendering 
it, in the eye of the highlander, a species of dog. No scruple as 
to the mode of decease exists, and animals dying a natural death 
from disease, or other cause, are eaten by the Hindus as well as by 
the Dorns.” 

Stewart also indiis interesting report on the food of the people 
of the Bijnor district, which lies at the foot of the Garhwul hills, 
notices many points which have an interesting bearing on the 
lessons learned by experience as to the dietetical value and effect 
of each food-grain. He writes : — 

“ The prices of the various staple crops would appear to have 
grater effect on the relative quantities of those consiiiiK'd at 
different periods of the year than opinions connected with tlieii 
wholesomeness, &c. Still, the latter consideration has its u eight in 
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determining the choice of certain kinds of food at certain seasons. 
Thus, in the cold weather, much more hdjra^ which is considered 
heating,” is consumed, with a largo proportion of salt and spices, 
than at any other time ; and in that scawson generally, one meal a 
day, at least, consists of pulse with rice in the form of khijn, Ba-- 
ghar, or rice made into meal with its inner husk, is also a favourite 
kind of food in the cold weather. In the hot season, again, rice is 
the cereal most used, and this accords with the fact that its com- 
parative consumption is found gradually to increase towards Cal- 
cutta, and to decrease towards Afghanistan, so that in the Upper 
Panjt\b it constitutes a very small proportion of the food of the 
people, and wheat and maize are very much used. In the rainy 
season more wheat appears to be eaten than at any other 4jme of 
the year, very often in the form of gochni bread, with about one 
part in four of pulse-meal. The labourer, if not in straits, always 
has two meals a day, the fullest being the morning one, at 6 to 
8 A.M., before he begins, or during an interval of, his work ; 
the evening one, after the day’s labour is finished : but, of course, the 
change of the seasons, the weather, and the nature and place of his 
work, cause considerable variation in this respect. 

The staple of food of the labouring classes in this as in most 
other countries consists of one or other of the cereals, here generally 
combined with a considerable amount of pulse. From very many 
enquiries the average consumption of adult labourers, male and 
female, appears to be about ten or twelve chhattdks (20 to 24 oz.) a 
day of meal, "or rice, with about two chhattdks (4 oz.) of pulse. The 
average weight of the adult males admitted into Bijhor jail in six 
months was — Hindus, one maund and ten seers (lOOtb.), alld Musal- 
mdnsj'one maund and eight seers (961h.); and since this may be 
assumed as a tolerably close approximation to the average weight 
of the adult luale inhabitants of the district, the above quantity of 
food seems liberal when compared with the amount which has been 
found to support healthy persohs in Europe, where the average 
weight of individuals is probably considerably higher than here. 
Less invariable j(than pulse) but still very frequent concomitaetp. cf 
{he l)iiead or rice consumed are greens and tarkdri of gourds and 
othisr vegetables, and, in the season, one or two kinds of fruits. 
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especially the mango. These not only have their uses in supplying 
fresh vegetable juices to the economy, but also add to and vary tho 
sapid elements of the food, and thus, besides satisfying the natural 
craving for flavour, they also aid in stimulating the process of diges- 
tion, although, both theoretically and practically, an excessive amount 
of such food taken habitually is deleterious. A more constant error 
of the labourer is that of making his cakes too thick and under- 
cooking them. The reasons for this practice are, that it saves 
trouble, time, ' and fire, and produces the feeling of satiety mtli 
a smaller quantity. It is barely necessary to observe that tho 
practice is calculated to injure digestion seriously (and in native 
regiments I have very often found that it materially inter- 
fered vrith convalescence from certain diseases of the alimentary 
canal). Hill men eat greedily all kinds of fruits, both cultivated 
and wild, and very rarely allow cither to ripen thoroughly. The 
number of wild fruits and berries is very largo, and the supply lasts 
from' April to October, forming a welcome, though not perhaps 
always a healthy addition to their food. 


‘^The average quantity of animal fibri no consumed by the labourer 
must bo very small indeed, as meat is but rarely eaten by him, and 
then generally only in quantity sufficient to constitute a relish to 
his ordinary vegetable diet. The place of the oleaginous element 
which is, among meat-eating nations, mostly derived from flesh, is 
here filled by the very large amount of animal and vegetable oils 
consumed in various ways, especially as adjuncts in cooking vege- 
tablesi &C., and in the protci-form sweetmeats. The amount of 
spices taken is also large, and is probably, to some extent, necessitated 
by tho rarity of the stimulus of meat, and by the considerable pro- 
‘ pbrtion generally borne by crude vegetables to the other articles of 
food. Sugar likewise is used in larger quantity than in temperate 
climates, but I should think not more than, if so much as, is used 
in other countries where the sugarcane is cultivated.” 


Dr. Jorbes Watson has published a most useful table, sliow- 
. ^ ing the properties of nitrogenous substiinces 

Btaoii’aformuU. combined to the best advantage 


with carbonaceous ones; that is, of pulses to be combined with cereals 
arrowroot, sago, millets, and the like. By a simple formula we can 
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find out the quantity of a pulee that should bo added to a carbona- 
ceous substance, provided only we know from previous analysis tho 
amount of <^bonaceous and nitrogenous matter in each, from which 
we can deduce tho proportions of carbonaceous to nitrogenous in 
each, representing nitrogenous as unity. 

Then, to find the quantity of one substance to be added to the 
other, we have this formula : — 

Let the proportion of nitrogenous to carbonaceous in the given 
substance be r/i ; 1. Let the proportion of nitrogenous to carbonari 
ceous in the substance required to be added be n : 1. 

Then the standard proportion or best possible combination 
(which is 6 carb.: 1 nit.;)aajo : 1. Let the number of parts in the 
given substance be a, and the number required to be added be a, 
then-- 

(p+1) 

I J 

Or simplified, .rs= f This will be clear from 

an example. Let it be required to know what proportion of a pulse, 
say gram, should be added to a hundred parts of arrowroot to give 
the best combination. By analysis wo know that tho proportion of 
carbonaceous to nitrogenous in arrowroot is 165*5 : 1, and in gram 
is 3*8 : 1 : then in the formula m will be represented by 165*5 ; n 
by 3*8 ; p by (the standard known) 6, and a by 100 : so 

{ (16.V6-6) (3*8+1) *1 r765-60 1 ^ 

(6-3*8) (163*6+1) I I 366-96 I 100=2*09 X 

TOO Ok 209*0 Bathe number of parts required ; that is, that 209 parts 
of gram to 100 parts of arrowroot makes the best combination. 
This formula is of great value in settling jail and hospital dietaries. 

A -CUITIVATBD POOD-GEAINS. 

The cultivated crops are divided into those of the raU or sown 
• • 1 autumn and reaped in the spring and 

0^ tlie kharif or cJmimdsj sown in the 
summer and reaped in autumn, exactly as in the plains, for the 

Vj A Twtanical description of each of these plants will be found in my ‘ Notes 
on the Economic Products of the North-Western Provinces,’ Part IV., Allahabad, 
1881. 
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influence of the periodical rains is felt in all the hills on this side of 
the snowy range. In the hills, the staple crops are the same as tliey 
were sixty years ago, wheat and barley in the spring, and rice and 
mandua in the autumn ; in the tract along the foot of the hills 
rice and arum are the principal rain-crops, and wheat, barley, and 
mustard the chief spring crops. Dividing the cultivated food-gi-ains 
amongst the great natural orders, wc have as follows : — 

Oramixe^ or Grasses. 

Tritham Linn., wheat — gt hun, nd^tltal. 

IIordeMm h^imuticlion^ Linn., barley-^ffw. 

„ himnhyewte, Linn., celestial barley — m-jan. 

Onjza Mtira, Linn., rice— 

Linn., maiitc — Mutta, JAuaht, tuvnijan, 

Pattpalum ^c.rohienlatnm^ Linn. — hxlva. 

Phn>ieumm.Uiacevm, Linn. — ehim, gandrn. 

OplhuMJivf f mm enf a Link. — mn ndha , jhn ngt ra, 

&tnrm ifaliea, Kth. — huhiL 
Penmlllaria ^pwata^ I^am. — M/w. 

Elmnine C^tracaiWi Gasrtn.— 

Arena Mtira, TJnn., oat«— 

Sorghum vnlgare, ?erfi,—gndrj4naJL 

Sacchamm ojichtamm, Linn., su;;aroiine — Ihh, rihhu, gnuna, 

Leouminos-« or puuses. 

Cierr ariefimvfj Linn., {'ram — chana, rhola, 

Ervum Lenx, Linn., lentils — mandr. 

Vicia Fahoj Linn., bean — hdkla, 

Lathyrm itatirue, Linn., hhariy vhapla. 

P'mtm ftatirumj Linn., pea — JtaloUf hulai. 

Phateolns acotiitifoline^ Jacq. — moth, 

,, MungOf Linn . — vnntgy ehJuwi 
P. Mnngo var. radiatm, Linn. — vrd, maah, chh'uniy rutndar. 

„ torornttf Uoxb. — gnramh, 

Phageolujt rufgariitj Linn., bean — ahoui, tern.. 

„ mulfifiarwi, Willd., scarlet runner. 

„ eoocineuxj Lam., ditto variety. 

Vigna Catlang^ ISndl. — lohiya^ riamth, 

EoUehoft hiflorufty Linn.— ya Ant. 

„ Lahlah, Linn.— 

Cagannt indieu4t^ Spreng:. — arhar, rahar, fdr. 

Glyeina Soja, Sicb. — bhat. 

. Cyamoptit pforalioidcg, D. 0.—gan'dr, 

Cheropodiacej:. 

Chewygodium alhmy Linn.— AcMnn. 
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AMA11ANTAGE£ OB AMARANTHS. 

Anmranthiffi'unif/i^meam, Bach. — ehm, 

„ eaudafvi, Moq . — hddn chm, 

P0LYGONACBA3. 

Faffopyrmi eaculentnm, Mcench., buckwheat— p4dU, 

„ tatarieum, Gcertn., buckwheat— 

Cereals.* 

Triticum vulgare, Linn.--^Vlioat, and Hordeum herastichon, 
Linn. — Barley. There are four recognized varieties of wheat ; — 
(1) gelvAa safed or white wheat ; (2), ddM-khdni or ddimy a white 
awnless variety grown in large quantities in the Kosi valley near 
Somesar ; (3), daulat-khdm and (4) Idl-geMn^ tdmja or the 

bearded varieties. Wheat is called generically kamk or gehun^ 
and hy the Bhotiyas ndphal. Tlie flour is known as dta or 
Jcaunih 

There are also several varieties of barley known generically as 
jau ; a short-awncd variety is called vena. When barley is sown 
and reaped together with wheat, the mixed grain is called gojai ; 
and with gram or peas or lentils^ it is known as hijra. In botlr 
these cases the grains are grown together and cooked and eaten 
as one. Mixed wheat and gram is called gochm below the hills. 

Wheat and barley usually follow rice in the satno fields. TJicso 
are prepared in Asauj (Septeinber-October) by ploughing and clean- 
ing, and, when practicable, they are irrigated by turning into them 
a stream from some river. The irrigated fields are sown in Octoher- 
November and the uplands in Noverober-December. The seed is 
sown in furrows which are again covered in by the plough, 
whilst the clods are broken by the dalaya and again smoothed by a 
heavy flat wooden log (maya) drawn by oxen and kept steady by a 
man standing on it. Barley ripens in March-April and wlieat a 
month later, and yield about tenfold the seed sown. Both arc 
cut in the middle of the stalk with a sickle and tied in sheaves 
(diiilui) and stacked near the homestead to dry. When dry, the 
sheaves' are unbound and threshed out hy a flat wooden board with 
a short handle know'n as mungra. In some of the north* easterji 

* A botanical deecriptio i of each species and fall notes on localities, uses, 
&c., will be found in my ‘ Notes on the Economic Pioducts of the Noilh-Wcstcm 
ProYinces,’ Part IV. 
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Pattis of Kmnaun a primitive form of flail is used in the shape of 
a long pliant stick. The chaff is used as fodder; cow-^iung 
ashes (khiriya) are mixed with the grain when stored, to pre- 
vent the attacks of insects. The variety //. ^yiceraH, mentioned 
by Thomson (p. 102) as that ‘ curious, awnless, monstrous barley,’ 
is peculiar to the highlands of Tibet, where it is extensively culti- 
vated. It ripens in August in the Pruang valley. At the same 
time that wheat is sown, and often on the borders of the same fields, 
maaiir {Eroum Lens) and gram {Cice^* arietinum) are cultivated in 
quantities. 

Hordetunhimalayense (ca/ejffe)— I7a^a«, the ehdma of the 
Bhotiyas of Darina. 

This species is only grown in villages bordering on the snowy 
range and at high elevations, 7-12,000 feet. The seed is sown in 
firslrclass unirrigated land in October and ripens in May. The 
average yield per acre is about fifteen loads, worth one rupee a load, 
and raised at a cost of about eight rupees an acre. The produce is 
consumed locally by the Bhotiyas, being esteemed much too poor a 
food for the lowland folk. 

Oryza sativa, Linn. — Bice. Tliis widely-distributed grain is, 
as may be supposed, the principal rain-crop 
in the lowlands, and is also largely cultivated 
in the hills up to 6,500 feet, where some of the most valuable varie- 
ties arc raised in the deep, hot valleys. It is an annual, belonging 
to the natural order GramineeSj having numerous culms, erect, joint- 
ed, round and smooth, the leaves sheathing and long, scabrous out- 
side and the panicles terminal. The local names of the varieties are 
almost endless ; the principal recognized in the Kumaoii Division are 
the following : — 


Dlidn. 

dJiesmva, 

mthlya. 

dhdJii. 

maUani. 

laftwora. 

Bdmtmdti. 

duda. 

dhaniya. 

hadatiya. 

jitgydm. 

mahirat. 

Hanuraj, 

sUhali. 

banpdxa. 

haUvniya. 

ratvwa. 

rdjhhati: 

Gajlo. 

anjan. 

iavliya. 

mdftiya. 

ahnri. 

mpama. 

Vya. 

amdmsi. 

kirmuli. 

adarat. 

raxiya. 

hddutra. 

Jamol. 

»dL 

rntdiya. 

mamma. 

2>arayai, 

mandhiri. 

Baknwa. 

haty'&ri. 

Tahamwa. 

andi. 

chunkuli. 

xdlam. 

Timiliya, 

gajaliya. 

nrntbamuth 

germva. 

chinahhuri. 

jtdlii/a. 


In the hills, the agricultural year commences about the middle 
of February, when the land has to be prepared for the ricc-crop, 
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which is usually sown where mandm has been raised in the pre- 
vious season. The manure from the cattle-sheds is spread over tho 
ground which is then ploughed and freed from stones. The terrace 
walls are repaired and the roots of the mandua from the last crop 
are collected and burned. In Bais&kh (March-April) or Jeth, 
(April-May), the land is ploughed again and the seed is sown in the 
furrows, which are closed by a flat log of wood drawn along them. 
When the young plants have risen to some three or four inches in 
height, a large rake or harrow is drawn over the ground to remove 
the weeds and thin the plants. Where water is abundant, the better 
sorts of rice are sown in a highly-manured and irrigated nursery 
(hiJinordj or seed bed. This is first flooded with water and then 
ploughed until the soil becomes a semi-liquid mass. Manure is tlien 
added and the seed is sown on the top and covered over with leaves, 
especially those of the cMr, which are said to decompose easily in 
water and form an excellent top-dressing manure. The young plants 
are transferred (ropa) from the nurseries by the women and children 
in June-July to the open field. The manure used is commonly tho 
sweepings of the cattle-pens, which are collected in regular heaps on 
a place set apart for it in the field, usually thjit in which the cattle 
have been regularly penned {kkatta), to economise tho collection of 
their droppings. Leaves also are collected and allowed to rot in 
heaps on the field, and twigs and branches of trees are burned 
and the ashes made use of. The latter are usually taken 
from the village forests and cost nothing but the labour in 
gathering and stacking them. When the field is a small 
one, tho earth is loosened and tho weeds removed by a small iron 
sickle . In July-August the weeds are again removed, 

whilst the land is kept inundated with water, and by the end of 
August tho poorer highland varieties are ready, and by the end 
of September or beginning of October the finer sorts grown on the 
lowlands. Bice is cut from the root and stored on the field in stacks 
(kanyiira) with the ears inwards. There it is left for four or five 
days to dry, and after that the grain is trodden out by cattle 
on a threshing-floor paved with slates {khala) or simply by men 
on mats (moshta). The stalks (puwdJ) are made up in bundles 
(pdla) and stored round a pole or in the fork of a tree and afford 
food for cattle and bedding for the poor. The grain is taken home, 
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and, after being dried on the roof of the house, is stored for use 
in boxes (hhakdr) or in baskets plastered with mud or cow-dung, 
called kormgaa or ddlas, Unhuskod rice is known as dhdn in 
Kumaun ; and before husking it is again dried in the sun 
and then pounded in a wooden or stone mortar called an 
ukliaU The pestle {musal) in use is tipped with iron, and the grain 
is pounded three different times before the clean rice or cMnwal is 
produced. The chaff {chila) is used as fodder for cattle, and the 
husk ipithi) of the third pounding, by the poor. Winnowing is 
performed by a shovel-shaped basket (supa) which is held at such an 
angle to the wind as allows the chalT to fly off*, or the grain is placed 
on the ground and the basket is used as a fan. One iidli or about 
four pounds of rice-seed produces in irrigated land 85 ndlis of 
unhusked or one-half that amount of husked rice, and rice-seed in 
upland unirrigated land about half as much. Dry upland rice ripens 
from early September ; common irrigated rice from early October 
and the better irrigated sorts from the middle of October. In 
Dehra Diin there are three principal varieties,^ the chaitru, 
and kgdn or transplanted. The first, which is also known as chambu 
or anjana, is sown in unirrigated land in March-April (Ckait) and 
is cut in August-September. Ilaltyu is sown a month later in 
similar land and is cut in September ; it is also known as anjani 
and naka. The kydri furnishes rice of the best quality ; the seeds 
are sown in nurseries in April-May, and the young plants are 
transferred in the following two months to wcllirrigated fields, 
where they are carefully weeded. The principal varieties are the 
ramjawdin and hdsmatif and these grow best in warm valleys and 
along the great rivers where there is much moisture. CMnwal 
cooked in water is called hMt^ but the broken grains (kanika) when 
cooked are called jaula, Khijri is a mixture of rice with iird or 
hdjra boiled together in water j and khir is rice boiled in milk. 
The commoner varieties are often made into bread, and in that case 
the grain is only husked once and the inner husk is left on to be 
ground into flour, called hayhar in Garhwdl. 

Zea May8» Linn. — Indian-corn, maize ;—Bhdttaj mukui (Ku- 
naaun) ; vmngari^ jdmla (Qarhwal). The maize plant is grown in 

I Memoir, 22. 
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. small quantities in the hifls for the heads which are usually roasted 
whole, and the seed is then eaten from the cob {chuchi). The seed 
is sometimes ground into flour and made into bread either alone or 
with the flour of moth, 

Faspalum scrobicnlatam, Linn.; P. kora, Willd.—iTorfo, 
kodraj kodram. 

An annual belonging to the natunil order Graminem and sub- 
order PanicecB, cultivated in the sub-Himdlayan districts. Dr. 
J. L. Stewart writes^ of the Bijnor district : “ Kodra is said to 
produce cholera and vomiting, and I find that some authors mention 
a similar phenomenon as occasionally occurring in all three presi- 
dencies. The natives generally hold that with the ordinary kodm, 
and undistinguishable from it, grows a kind that they call majm or 
majni which produces the above efiects, but it has been suggested 
with greater probability that these depend on the use of the new 
grain under certain conditions.” These results are, however, un- 
common, as they are seldom met with, and the grain is a favourite 
one for home consumption amongst the poorer classes. It is husked 
with the pestle (miisal) and frequently eaten unground called 
chdnwal in the Bijnor district, a term usually applied to husked 
rice. P. longiflortim, the kdna of Kumaon, grows wild and its 
seeds are also used as food. Roxburgh, 93 ; Drury (F. P,), III., 
565. 

Fanicum miliaceum, Linn. — ^The china of the hills and cMmia 
sdwdn of some places, of which the gandra or gandri variety ( P. 
uliginosum ? ) is grown extensively in the Bh&bar. It is an annual 
with erect, round culms, belonging to the natural order Graminece 
and the sub-order Pankem, It is cultivated in tlie hills up to 6,000 
feet and the sub-Himalayan tract, and is noted by Madden as 
apparently wild at Hawalb&gh. It is a very delicate plant, sown in 
March ; it ripens in May in the Bhabar^ and is grown chiefly for 
immediate consumption. In the hills it is occasionally sown in 
May- June up to 6,000 feet in a few villages and ripens in August. 
The average outturn per acre in the hills is about 25 loads of 
unthreshed grain, worth about Rs. 20, and raised at half that cost. 
The seeds are white snd smooth like sago, and are considered a fit 
* «1* XIII., sec. 60. 
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food for invalids. They are busked by % pestle and mortar, and, 
like kodra, are often eaten unground under the name chdnwal in 
the Bijnor district. It is known as a tinpdkh or “ three-fortnight ” 
grain, that being the time required for its production from sowing 
to cutting, and is therefore one of those allowed as food to devout 
Hindus during fasts, P. hrizmdes, Jacq., is occasionally cultivated 
under the name hdrti for the same purpose. Roxburgh, 104. 

Oplismenus frumentaceus^ Link. — the mandira and jhanffora of 
Kumaun, jMngara of Qarhw41, the adman of the Bh4bar, and sdxoan 
of the plains ; aydmdk, Sanskrit. 

This is a small hardy annual belonging to the natural order 
Gramineus and sub-order Faniceatj cultivated throughout the hills 
up to 6,500 feet and in the submontane tracts. It thrives best in 
soils tenacious of moisture or which receive plenty of rain, and is 
sown in July and gathered in September. The ears are cut first, 
and the stalks afterwards as fodder for cattle. It is also one of 
the “tinpdklui^^ or “three-fortnight” grains, coming to perfec- 
tion in about six weeks. It has culms erect, 2-4 feet high, panicle 
erect; spikes secured, incurved; flowers three-fold unequally pedi- 
celled ; leaves large, margin hispid. The grain is considered 
heating, but when kept for four or five years loses that quality. 
It is chiefly consumed by the poorer classes made into khir (boiled 
with milk), khuakhdb, khijri, &c. It is tho Panienm fmmentaceum 
of Roxburgh, 102, 0, colmuaj Kth., occurs wild and occasionally 

cultivated or rather allowed to grow under the name janglirmandira. 

Setaria italica* Kth. ; Fanicum italkumy Linn. ; Penniaetum 
italicumj R, Brown, — Italian millet. The kaunij koni of the hills, 
hdkni of Bijnor, and kangni of the plains. 

This is an annual with culms erect, 3-7 feet high, round, smooth; 
roots issuing from the lower joints ; margins of leaf hispid ; mouths 
of the sheaths bearded ; spikes nodding ; spikelets scattered ; seeds 
ovate ; cultivated in the hills up to 6,500 feet and in the submon- 
tane tracts. In the hills it is sown with mandira or along the 
edges of rice-fields for home consumption in April and gathered 
in September. An unmixed field of katini is very uncommon. 
The ears are cut off while the crop is standing and the stalks are 
only used as bedding for cattle, "As a food, natives consider it to 
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be cool and dry, astrin^jiit and diuretic, and to be of use bxter* 
naljy in rheumatism. When taken as the sole food it is said to bo 
apt to produce diarrhoea. . It renders beer more intoxicating. In 
Miidras its flour is highly esteemed for pastry. Roxburgh, 102 j 
Drury (U.P.),m 

Fenicillaria spioataj Willd.—Spiked millet — Bajra. 

This millet is also occasionally grown along the foot of 
the hills- and in the lower valleys wdthin the hills, but Mjm^ jodr, 
and maize are essentially plants of the plains proper. Roxburgh, 
95. 

EleusinB Coracana, Geertn. ; the mandua or mamwa of the hills, 
kodo of parts of the western hills and ragU of the south of India. 
Mandua belongs to the natural order Gmminece and sub-order Ohio- 
ridecBf and has an erect culm supporting from four to six spikes, 
digitate, incurvate, from one to three inches long, composed of two 
rows of sessile spikelets, each consisting of from three to six 
flowers. Galyx formed of jtwo glumes : seed covered with a thin, 
pellucid, membraneous aril. It is the staple autumn or chaumds 
(saoniin Dehra Ddn) crop of the highlands (up to 8,000 feet) 
between the Tons and the Siirda, and forms the main food-resource 
of the agricultural classes. It gives a larger yield than other 
crops, and is said to increase in bulk when ground, qualities that 
have probably led to its more general cultivation, as it is a poor 
and very coarse grain. Indeed, Madden terms it “ a bitter and 
indigestible food.” Mandua is cultivated both in ordinary agri- 
cultural land and in freshly cleared jungle. In ordinary land, 
it usually follows a wheat crop which is gathered in April-May, 
and the land is at once prepared for the mandua in the same 
manner as for rice. The seed is sown broadcast, and, instead of a 
harrow, the bough of a tree is drawn over the newly-sown land to 
cover the grain. When the young plants have risen two or three 
inches, the whole fleld is harrowed two or three times and the vacant 
spaces arc filled up from those where the plants are in excess. Seeds 
of the gahxit, urd, bhaty and other similar grains are then sown in the 
midst of the mandua, and their produce is collectively called kdn in 
Kumauu. Later on the crop is well weeded with the k4tala, and in 
pctober-l^ovember the fcf|8 of mandua are cut off and the kdn 
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are rooted, up. Afterwards the stalks {nakwa) of the mandua are cut 
and tied in bundles and stacked like those of rice to servo as fodder, or 
cattle are driven into the field and allowed to consume them. The 
ears of the mandua are stacked {tkupara) for some twenty to hventy-five 
days, when they begin to ferment, and, when warm, they are spread 
out and dried and are then threshed out by a flail ( mila)jor are trodden 
out cattle. Winnowing is performed by the stipa as in the case of 
rice, and the heap formed is then passed through a sieve {rangra) before 
being stored. The cbaiF [dMd) is used as fuel for cooking and its 
ashes as a dye and for washing clothes. The chaff {?w<) of the kdn is 
useful for fodder. Mandua is ground into flour of a somewhat rough 
and astringent taste, and made into unleavened cakes or a kind of 
porridge called hdrL A spirit called darn is also made from it and 
sells at from three to six annas per bottle. A variety called mmdin 
has usually 3-4 spikelets which are not inciirvate and ripen in 
September. E. hidica, the niamlavi of the tract along the base of 
the hills, is common in the hills and Bhabar. 


The rent per bisi, which is only forty scjuaro yards less than an 
acre, varies from one-fourth to onc-lialf ihe crop, and may be set 
down as about two rupees. The cost of ploughing amt harrowing 
where cattle are hired would be about two to two and-a-half rupees 
per 6wi,and for labour whilst the crop is on the ground about the same 
amount. Seed, sowing, cutting and cleaning the grain about thre’e' 
rupees,' giving a total expenditure of ten rupees per bw. The aver- 
age outturn is between fifteen and twenty maunds of forty seers each, 
worth about one rupee a niaund. Mandua is one of the favourite 
crops with squatters in the forests. Their mode of operation consists in 
felling the timber and clearing patches along the ridges in autumn, 
and when the timber is dry it is burned in spring, and mandua is 
then sown in the ashes and lightly ploughed in or hoed in by hand. 
No other labour is required beyond roughly fencing in the patches 
with the half-burned logs and watching them at night to prevent 
the incursions of wild animals. The cost of production is much less 
than in ordinary land, and no rent is paid, as but one crop is taken, 
after which the patch lies fallow for from six to twelve years. Ibis 


* Sowing four annas ; seed at twelve seers per Smi, eight to n a i . 
and winnowing, for the former eight and the latter four ineii. wo .Id tosi * 

to Stt annm 
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mode of cultivation is^ according to the nature of the soil, kho^^n as 
kaHl, kdla banjar or ijrdn in Kumaun and as khil or kMala in Oarh^ 
wkl. In ordinary land there is a formal rotation of crops. Thus, rice is 
sown in April and gathered in September, after which the land is pre- 
pared and yields a crop of wheat or barley, which is cut in April, and 
is succeeded by mandua, and as the last is not ready for the sickle 
until November, the land is allowed to remain fallow until the follow- 
ing spring, when rice is again sown. Where land has been long 
allowed to lie fallow, a crop of mandua or cJv&a or buckwheat is 
usually taken first, and, as a rule, a held is allowed to lie fallow after 
every third crop, except in a bod year. In the Bliabar, mustard is 
sown in August and gathered in February, when it is followed by 
the gandm variety of millet which is ripe in May. Then wheat is 
sown, which is followed by rice in the next spring. In the older vil- 
lages nearly half the land, especially that on which rice has been 
sown, is allowed to lie fallow one season. In new villages land is- 
cropped without intermission for several years. Roxburgh, 115; 
Drury (U.P.), 206. 

Avena sativai Linn. — Oats — Jai, wildyati-jau. Jai is grown 
in small quantities in the hills (6-10,000 feet) and in the Dun for 
local consumption. In the hills it is usually sown mixed with bar- 
ley and the two are eaten ground up together. A,fatm seems to 
occur wild. 

Sorghum vulgare, Vers.; Hokm Sorghumf Linn; — Great iiiiL 
let — The, jiSnali of the Bhabar and jodr of the plains. 

This millet is grown in very small quantities near houses here 
and there in the Bhdbar and in parts of the hills up to 5,000 feet. 
S. Ilalepense^ Linn., occurs wild in the Bhabar, under the names 
burn and rikhonda, Jdnali is grown in the plains for its seed and 
sown closely as a fodder, which is acceptable to, and greedily eaten 
by, cattle of all sorts, notwithstanding the size of the stalks. Rox- 
burgh, 90; Drury (U.P.), 413 ; Steudel, 384. 

Saccharum officinarumi Linn. — Sugarcane — /M, rikJm, ganmr 
pumi-nkhu ( large variety), kanthirrikhu { small variety ). Though the 
sugarcane is not a food-grain, it may be noticed here as belonging 
to the OraminecB, It is only occasionally cultivated in the hills^ 
notably near Dwara Hat and Gangoli Hat, but is largely grown ia 
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the submontane tract and the Tarai. The details of manufacture 
for export do not differ from the systeip generally observed else- 
where. 

Pulses. 

The pulses belong to the natural order Leguminosw or pea-tribe, 
and afford a large quantity of the food-resources from the vegetable 
kingdom in these provinces. Of those raised by field cultivation, 
rrvdng, mdsh, and niaslir are often eaten unhusked by the poor. The 
two first and gram or chana are held in high repute, though all are 
considered, when eaten alone, to be apt to produce colic and flatu- 
lency. Gram, peas, and a few others are occasionally ground into a 
flour called besan and made into bread either alone or in the propor- 
tion of one-fourth with cereals. Thus, wheat is ground with gram, 
maize with urdj and the millets with moth. Pulse bread alone is 
only resorted to when nothing better can bo obbiined. Mash and 
miing split in two and then known as ddl are usually eaten separately 
or with rice, when the mixture is called khijri, Mdng and arhar are 
reckoned as good nutritious food for invalids, but moth and masdr are 
considered less valuable as causing heat and thirst. Masdr is said 
to be the source of the well-known Du Barry’s Eevalenta Arabica 
Gram, peas, mdng^ moth^ and lobiya are frequently parched by trades- 
men known as bhdnjaSj and, under the name chabenaj form the usual 
food for persons going on a journey or employed so as to prevent 
their being able to cook their regular meals. The usual mode of 
preparation, however, is to boil the pulse, after removing the pod, 
and serve with condiments of various kinds as shred onions, turme- 
ric, spices, &c. Eaten with boiled rice, they form one of the sfiiple 
dishes of the country {ddl~bhdt), and in this form are said to be most 
wholesome, the cereal correcting, to a certain degree, the heating 
properties of the pulse. 

Cicer arietinuiU) Linn. — Gram — Ghana, The gram plant is 
sparsely cultivated in the hills. It is a naturalised plant, a native ot 
Europe, deriving its name from the pea having a supposed resem- 
blance to a ram’s head (aries). It belongs to the natural order Legumi- 
noscB and sub-order Videce, There are four varieties, black, white, 
red, and yellow, the last of which is that usually found here. It is 
cultivated in the warmer localities, usually as a border to wheat, and 
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ripens in February. The i/itisa of the stalks and leaves forms a 
valuable fodder for cattle and horses, and the green leaves are eaten 
as a pot-herb. Hook. FI. Ind., IL, 176: Roxburgh, 567. C, micro- 
phylhm^ Benth., a wild species growing in Tibet, is remarkable for 
a very viscid exudation and its strong odour (Thomson’s Travels, 
371): Drury (U.P.), 134. 

Ervum LenSy Linn.; Ctcer Willd. — Lentils. — MasiSir, an 

annual belonging to the natural order Leyuminosce and sub-order 
VicieoBj is sparsely cultivated in the hills, but is increasing in favour 
in the Bhtibar. The seeds split in two arc used as a dcHj but they 
are commonly regarded as lieating. It also is sown at the border 
of fields and ripens in February. Roxburgh, 667. 

Vicia hirsutay Koch. This plant is found wild near Almora, 
and is occasionally cultivated as a fodder under the names mas^rij 
rnabiir^chanaf and jhanjhaniya-Mri up to 5,000 feet in Kuinaun and 
also in the Tarai. Hook. FI. Ind., II., 177. 

Vicia Fabay Linn. — The garden bean — Bakla. This bean is 
cultivated occasionally for its seed and straw up to 8,000 feet. 
There are several varieties sown from introduced seed or native 
seed either in fields or gardens. V, sativaj Linn., var. anyustifolia 
(Hook FI. Ind., IL, 178) and F. tmera occur wild. 

Lathyrus sativuSy Linn. — ^The chickling vetch — Kisdra, churdlj 
chapa, inattar j kdsa. This species is occasionally cultivated below 
the hills and in the hills up to 8,000 feet. The evil eftects of this 
pulse is unknown in Bijnor and the Bhabar, though it is said to 
produce paralysis in Allahabad. L, sphairkus, Retz., and L. AphacOj 
Linn., are found wild. 

Pisum sativum. Linn. — The field-pea — Kalon^ kulai, hatana 
(Jaunsar). This well-known annual has been introduced from 
Europe. The seeds are round, of uniform colour, and there are 5-6 
leaflets. Another species, P. arvense, Linn., having 2-4 leaflets and 
compressed marbled seeds, is said by Royle to be a native of India. 
It is cultivated in small quantities up to 8,000 feet in the hills. 
Hooker, FI. Ind., IL, 181. 

PhaseoluB aconitifolius. Jacq.— The aconite-leaved kidney 
bean — MotL This species is chiefly grown in the submontane tract 
in the poorest soils and is of little account amongst food-resources 
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here except in dry seasons. Hooker, ihuL^ 202 : Roxburgh, 
558. 

Fhaseolus Mungo, Linn.— The small-fruited kidney bean. — 
M^ng, chhimij chikan, and var. radiatus, Linn. — rayed kidney bean ; 
nrd, mdshf chhimi ruinddr» 

Both these varieties are cultivated in Kumaun up to 4,500 feet. 
The former is rare and has greenish yellow flowers, pods 10-15 
seeded, and seeds with numerous longitudinal close streaks. There 
are four varieties, green, black, yellow, and white, of which the first is 
most common : ripens in October. The second has yellow flowers, 
pods very hairy, 4-6 seeded ; two varieties, black and green, and a 
third smaller plant occurs called urdL It is a rain crop and is more 
commonly cultivated in the hills up to 6,000 feet. It is considered 
the most heating of all the pulses and is seldom eaten alone. Hooker, 
L c., 203 ; Roxburgh, 556. P. Mungo of Roxburgh is the common 
green mdng ; the black variety is his P. Max and the yellow variety 
is his P. aureua, whilst P. Roxhurghii, W. et A., is the same as P, 
radiatuSf Linn., tird or mdshj now reduced by Aitchison (p. 389) to 
a variety of P. Mungo, Linn. 

Fhaseolus torosus, Roxb. — Gurausk, gdrdnsk. This species is 
grown at a higher elevation than any other pulse (6,500 feet), 
chiefly in K&li Enmaun, but also in Almora and the Bhagirathi 
valley up to 4,500 feet. It is apparently a cultivated form of P. 
calcaratua, Roxb. (Hooker, II., 204). There are two varieties, one 
of which has a red and the other a cream-coloured seed : ripens in 
October. Roxburgh, 558. 

Fhaseolus VUlgariS) Linn. — French bean — Shiucham, hdkula. 
This and P. multiflorus, Willd. (scarlet-runner) are chiefly grown 
m gardens as pot-herbs. P. coccmmis, Lam., differs by its bright 
scarlet, casually white, flowers arranged in long racemes which often 
overtop the leaves. Hooker, iUd., 200. 

Vigua Catiangy Endl. ; DoUckoa sinensis, Linn. : both are now 
united — Lohiya ridnsh, rdish, riensh. 

The first is low and sub-erect with pale purplish flowers ,• the 
latter is tall and voluble. There are several varieties differing in the 
vColour of the flowers and seeds (white, brown, yellow, black). Three 
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or four arc cultivated in Kumaun (up to 4,000 feet), of which one is 
known as sonta. All the varieties are usually sown with other crops. 
The young legumes are eaten as a vegetable and the ripe seeds in 
curries. Hooker FI. Ind., II„ 205 ; Roxburgh, 559, 560. 

Dolichos bifiorus, Linn. — Horse-gram — Gahut^ kalath, the kulthi 
of the plains. The horse-gram is occasionally grown in the hills 
up to 6,000 feet and in the submontane tract. In the Bh&bar it 
ripens in October. Hooker, I, c., 210 ; Roxburgh, 563. 

Dolichos Lablab) Linn. — Black seeded kidney-bean — Shimiy 
chimi. Six varieties of this species are commonly cultivated in 
gardens and very occasionally as a field-crop. Hooker, /. c., 209 : 
Roxburgh, 560 : Drury (U. P.), 282. 

Cajanus indicuS) Spreng, ; (7. Jlavua and Mcolovy D. C. ; Cytmis 
CajaUf Linn. — Pigeon-pea . — Arhary rahavy toTy thohar. 

The pigeon-pea is occasionally cultivated in the hills up to 4,000 
feet and in the submontane tract as a border to other crops and has 
a reputation for being easily digested and nutritious. C*flavus has 
the vexillum yellow, whilst C. hkolor has it beautifully veined with 
purplish red \ the latter is more commonly cultivated in Kumaun. 

Glycine Soja, Sieb. ; Soja hispiday Moench. — Soy bean— the hhat 
of Kumaun, hhatms and hhatwas of Nepdl and northern Tirhiit, and 
KIwjuwa of the Tarai. This bean, though a poor food resource, is 
extensively grown in the hills 4-6,000 feet, as food for men and cattle. 
It ripens in October. Hooker, Z. c., 184 ; Roxburgh, 563. 

Cyamopsis psoralioidesi D.C. — ^the gawdr of Meerut and kaufiy 
BydmmTdariy phaUrgawdr, kawdra and kachkdr of the submontane 
tract. It is sown with other rain crops or along the borders of the 
fields in the rains in favourable places, but will not stand either 
excess of moisture or high winds. The legumes are delicate and 
are used in vegetable curries when young, and when mature they 
are boiled and with a little mustard-oil giv& to cattle as a condi- 
tion fodder. Drury (U.P.), 179. 

CHENOFODIACZUE. 

Chonopodinm albnmi Linn. — Goosefoot — Bethuwa, ehardif 
jauridg. An annual which occurs ( cultivated occasionally ) in the 
bills up to 4,000 feet. It is gathered for its seed, whilst the younj 
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leaves are used as a vegetable. It is entirely a rain crop and 
attains a height of six feet. The seeds ripen in October and are 
considered nutritious. Roxburgh, 260. 

Amaeanths. 

Amaranthus frumentaceus, Bnch.— Prince’s feather— 
Ma-mdrsay rdmddna, andrddna of these hills and hatu, hdthu, 
bathm of Bisahr. There are two varieties, the red and yellow, 
both of which belong to the natural order Amarantaceai and 
sub-order Achyranthece, pentandrous ; stems and branches erect ; 
leaves broad-lanceolar ; panicles erect ; leaves of the calyx daggered ; 
capsules wrinkled, seed, solitary, round, pellucid with callous white 
margins. Calyx longer than the stamens ; leaflets in both male and 
female with subulate points. Male flowers with five stamina : female 
flowers with 2-3 styles. Chua is largely grown in the northern par- 
ganahs up to 9,500 feet, where it forms the staple food of the poorer 
classes and is a favourite crop in newly-cleared jungle, as it is not easily 
injured by bears and deer. It is sown in May and June in first and 
second class unirrigated land and yields about twenty loads to the acre. 
The produce of an acre is worth about sixteen rupees, and the estimated 
outlay is about half that sum. From an experiment conducted in 
the Botanical Gardens in Calcutta it was found that forty square 
yards of ground sown with this plant in June yielded twenty-one 
pounds weight of clear ripe seed in September, or thirty-one maunds 
to the acre. It also grows well from October to February in the 
plains. Some identify chda with A, Amrdana (/annacews), and 
much remains to be done to clear up the synonymy of the 
amaranths. Roxburgh , 663. 

AmarantllUS caudatuS) Linn. — Love lies bleeding — the heddri 
ckda of the hills. This species has an erect stem angularly- 
striated, glabrous, green ; leaves long, petioled, ovate or rliombo- 
vate, narrowing at both ends, bluntish, omarginate, glabrous, green ; 
spikes ascending : flowers sessile, green : bracts longer than the sepals, 
which are three in number. Cultivated in gardens or near the 
homestead in the hills for local consumption. Tlie seed is sown in 
May- June and the crop is ripe in October. Drury (h. P.), III*j 21. 

^ Amaranthus Blitum, Linn. ; Var. polyfKmmdea, A. polyya- 
fnu8f Linn. Hermaphrodite aiiiaranth. — Chamli sag^ chauldL This 
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common species is sometimes grown along the i{dges of fields in tlio 
fiubinontane tract as a pot-herb. Like all the amaranths, it is one 
•of the pJialdluis or food-grains which Hindus may eat during 
fasts. 

PoLYGOKACEiE. 

Fagopymm escnlentum, Mcench.—Buckwheat^Tlio ogd of 
Kumaun, kotu of Garhwal, mdpdlti of the Bhotiyas. The Himala- 
yan buckwheat belongs to the natural order PohjgmacecB and 
sub-order Apterocarpece, It is grown chiefly as a vegetable in the 
hills and is recognisable by its red flowers. It is frequently 
sown in nowly-clcarcd forest land and ripens in September. The 
grain is exported to the plains under the name kotu and is eaten hy 
Hindus during their fasts (bart)^ being one of the phaldhas or food- 
grains lawful for faslnlays. It is said to be heating, but palatable, 
and is sold by the pansdri or druggist, and not by the general 
grain-dealer. F. cymosum^ Meissn., the han-ogal of Kumaun, 
occurs wild in the lower hills. 

Fagopyrom tataricum, Goertn. ; F, Buck- 

wheat,— -called phdpar or pdphar by the Kumaunis and bhe by the 
Bhotiyas. It has a white or yellow flower and only grows at high 
elevations, 7-12,000 feet. It ripens towards the end of September 
or beginning of October. The seeds are oval, acute, nearly tri- 
angular with acute, smooth, brilliant angles, the size of a hemp 
seed, of ash-brown colour, whilst the seeds of the ogal are rounded. 

B.-CULTIVATBD VEGETABLES. 

The vegetables grown in the Kumaun division are those noted 
below, which may be divided into three classes : (1) those like the 
gourds and melons that are eaten raw or cooked ; (2) those general- 
ly boiled in water with salt and spices or cooked with gki (clarified 
butter) or oil, as the ordinary garden produce , such as radishes, 
onions, carrots, turnips, and the legumes of various plants and which 
are known generically as tarkdri; and (3) the leaves and stems of 
various herbaceous plants, cultivated and wild, which are boiled in 
water and form what is known as sdg or greens and when cooked 
merely with sufficient water to prevent their burning, b/uingi or 
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hhangiya. The first^ class comprises a great proportion of tlie food 
of all classes during the months that they are in season and form 
one of the most important dietotical products of native horticulture. 
The second class forms the staple of curries eaten with split pulse 
or dal and the third class includes both plants specially cultivated as 
greens ; the leaves and parts of plants cultivated for seed, fruit or 
fibre, but not specially cultivated for greens, and the roots, bark, 
leaves, and flowers of an immense number of wild plants which are 
edible, and form a substitute for the cultivated plants with the 
poorer classes and with all, indeed, in times of scarcity. We shall 
divide the vegetables therefore into gourds, ordinary vegetables ; 
thirdly, those plants that are cultivated as greens ; and lastly, the 
principal wild plants that are considered edible and form a portion 
of the food of the people. 

Gourds.* 

Gourds belong to the natural order CncnrhitaceWf and are grown 
in the hills and submontane tract. They are annuals, climbing, hav- 
ing clasping tendrils on the stalk, hairy, drastic, pulpy and refresh- 
ing, but apt to produce evil effects if taken in inordinate quan- 
tities. The principal species, cultivated and wild, are noted below 
in order to give a general view of the entire order. They may bo 
divided for their dietetic properties into three classes : — (a) the plea- 
sant tasted, with a refreshing juice, usually eaten raw like the melon 
and water-melon : (b) the other edible gourds which are either 
insipid or bitter, and are all cooked before being eattm and {() those 
cultivated or used for their medicinal properties only. The prin- 
cipal genera represented in the Kuinaun division arc Trichosanthes, 
Luffa, Cucumis, CitruUus, Cephelandra, Bryonia, Mukia, and Zeh- 
neria. 

Trichosanthes palmata, Roxb. — ^The indrdyanoi Kumaun and 
palwal of the plains. This species may be known from its red glo- 
bose fruit which is possessed of severely drastic properties when 
wild, though edible under cultivation when boiled. T. dmvoj 
Roxb., the palwal of Bijnor, is also edilde. Hooker, FJ. Ind., H., 
606 ; Drury, (F. P.), I., 467 ; Roxburgh, 695. 

' For a botanical doBcription of each plant bcc my ‘ Notes on the Ecotiomio 
Products of the North-Western Froviuccs/ Fart V. 
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Trichosanthes angnina, Linn.— Common snake gourd.— Tbe 
chachinda of Kumaun and cJiackinga of Rohilkhand. This species 
is cultivated throughout the hills and plains. The fruit is greenish 
white, 2^-3' long, and is usually eaten cooked. Hooker, FI. Ind., 
II., 610 ; Roxburgh, 694 : Drury (F. P.}, L, 467. 

Trichosanthes cucumerinat Linn.— The janglircJmcUnda of 
Eumaun. jangli^lMcJdnda appears to be the wild representa- 
tive of the preceding ; the fruit is chiefly used in medicine, though 
it is edible. Hooker, L c., 609; Roxburgh, 694; Drury (U.P.), 440: 
Royle, 219. 

Luffa 8Bgyptiaca« Mill. — GUya taroi or ghiya tori. It may be 
%nown by its 5-angled leaves and 10-angled fruit. It is used much 
in curries, dressed as a vegetable with clarifled butter and spices. 
Hooker, L c., 614; Roxburgh, 693; Drury (F. P.), I., 459. 

Luffa acutangula^ Roxb.— iTd/i taroi or tori. It has the lower 
leaves 5-angled, the upper leaves palmate, the seeds black and irre- 
gularly pitted and the fruit usually smaller and is commonly culti- 
vated and highly valued as a vegetable. Hooker, I, e., 615 ; Rox- 
burgh, 698 ; Drury (U.P.), 291. 

Lagonaria vulgarisy Sering. — Pumpkin or bottle gourd — 
Laukttj tumn (small variety), gol kaddu. It is from this gourd that 
the bottle carried by mendicants is made; it is extensively cultivated 
along the foot of the hills. The pulp is eaten with vinegar or mixed 
with rice as a chJuLchki or vegetable curry. Hooker, 1. c., 613 ; 
Drury (U.P.), 383; Roxburgh, 700. This fine species was brought 
to Almora from Jabalpur in 1846 by the Bengal Artillery. The 
turnri variety is not edible. 

Benincasa cerifera» Savi. — ^White gourd melon — BMujaypeilm^ 
chdl’-kumhra. Cultivated for its fruit, which is used in curries and 
as a vegetable. Fruit 1-1 J feet, cylindric, without ribs, hairy, ulti- 
mately covered with a waxy bloom. Hooker, 1. c., 616 ; Drury 
(U.P.), 76 ; Roxburgh, 700. 

Momordica Charantia, Linn. — Karela^ karda. There are two 
varieties well marked ; the one with longer and more oblong fruit, 
and the other with fruit smaller, more ovated muricated and tuber- 
cled and numerous gradations between them. The fruit is steeped 
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in water with a little salt and then eaten cooked in curries. Hooker^ 
2. c., 616 : Drury (U.P.), 306 ; Roxburgh, 696. 

Momordioa dioica, Boxb . — Gol kdnkra. There are several 
varieties, of which the unripe fruit and tuberous roots form an 
article of food. M, Balsamina also occurs along the foot of the 
hills in wild state and in Bijnor. Hooker, FI. Ind., II., 617 ; 
Drury (U.P.), 306 ; Roxburgh, 696. 

Cuoumis trigonnSt Roxb. — Bislomhhi, Found wild along the 
foot of the hills. Hooker, L c., 619 ; Roxburgh, 701. 

Cuoumis Melo, Linn. — Melon — Kharh^^ and C. var. utillisimus^ 
kakri. Both these varieties may be seen at Srinagar, but they are 
not cultivated in the hills generally or in the submontane tract 
Hooker, 1. c., 620; Drury (U.P.), 172; Roxburgh, 701. 

Cuoumis sativuSy Linn. — Cucumber — KMra, khirai, kakura. 
This species is also cultivated for its fruit, and ( 7 . llardwickiif Roylo, 
the air^dlu of Kumaun and pahdri-indrdyan of the plains seems to 
bo only a variety of it. Both the latter and C. himalensia occur 
wild in the hills and Bhabar. C. Mwnordica, Roxb. (700), seems 
also to be a variety ; it is the kachra (unripe) and phdnt or tdti (ripe) 
of the submontane tract ; names given from the fruit bursting when 
ripe, and is frequently cultivated. Hooker, L c., 620 ; Drury 
(U.P.), 173 ; Roxburgh, 700. 

Citrullus ColocynthiSy Schrad. — Colocynth gourd — Indrdyan 
of the plains. Found along the foot of the hills ; only used in 
medicine. Hooker, L c., 620; Drury (U.P.), 135; Roxburgh, 700. 

Citrullus vulgaris, Schrad, — ^Water-melon — TarbMj, hindwdna. 
It is very sparsely cultivated in the Bhabar, and still more rarely 
in the hills. The seeds are eaten parched with other grain. The 
bitter variety is the C, amarus of authors. Hooker, L c., 621 ; 
Drury (U.P.), 174 ; Roxburgh, 700. 

Cephalandra iudica, Naudin. — Bimha, kanderi ki heL It 
occurs wild, but is occasionally cultivated in the submontane tract, 
and the ripe fruit is eaten raw or cooked. Hooker, L c., 621 ; 
Drury, (U.P.) 144 ; Roxburgh, 696. 

Cucurbita maxima, Duch. — Squash gourd. — Kaddu, mitha 
godwa. It is frequently cultivated for its fruit which is eaten 
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boiled; iJie seeds also yield a mild oil used in cooking and burning. 
Hooker, L c., 622 ; Drury (U.P.), 175 ; Aitch., 64. 

Cncurbita moschata) Duch. — Musk-melon — Kumhra, It is 
cultivated below the hills for its fruit, which is esteemed highly palat- 
able and nutritious. Hooker, FI. Ind., II., 622; Roxburgh, 700. 

Cucurbita Pepo, D.C. — Pumpkin or white gourd — Kumhra^ 
kondha^ lauka, and kaddu-sa/ed. It is cultivated for its fruit. 
Hooker, L c., 622 ; Roxburgh, 700. 

Bryonia laciniosa, Linn. It is found wild and is only used in 
ii\edicine; the seeds also yield a medicinal oil. Hooker, L c., 623 ; 
brury (U.P.), 87; Roxburgh, 703. 

Mukia scabrella, Am. — Gwdla-kakri, It occurs wild and 
is only used in medicine. Hooker, L c., 623 ; Drury (U.P.), 
88 ; Roxburgh, 702. Zehneria umhellatay Th., known under the 
same vernacular name, and its variety Z, nepalensis, occur wild in 
Kjimaun. 

Vegetables.^ 

Brassica Rapa, Linn.— Turnip— -SAaZyam; the c/mnto of the 
Bhotiya parganahs. The turnip is beginning to form an article of 
food. The Brahmans and Baniyas of the plains have a prejudice 
against the turnip and carrot as in some manner resembling flesh, 
which is forbidden as food for them. Hooker, FI. Ind., L, 156 ; 
Roxburgh, 497. 

Biapbanus sativus, Linn.— Radish— Both the long radish 
and the turnip-shaped radish are now largely cultivated and consumed. 

Hooker, Z. c., 166 ; Roxburgh, 500. 

Lepidium sativum, Linn. — Cress— -Hdlim, hdlang. Hooker, 
Lc., 159 ; Roxburgh, 497. 

TTibiscua esculentus, Linn. — Bhindi, This and H. sahdanffa 
are cultivated in gardens below the hills and are consumed 
by all classes. Hooker, L c., 343 ; Roxburgh, 529. 

Canavalia ensiformis, D. C. — ^Bean — Sem, Consumed by all 
classes. Hooker, h c., II., 195 ; Roxburgh, 559. 

* For h botanical description of each plant see my * Notes on the Economic 
Products of the North-Western Praviaces/ Part V. 
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Apium graveolens* Linn. — Celery — Saleri, Grown for Euro- 
peans. Hooker, I, c., IL, 679 ; Roxburgh, 273. 

Daucus Carota, Linn.— Carrot— Hooker, i.c., IL, 718 ; 
Roxburgh, 270. 

Lactuca sativa D. C. — Lettuce — Kahu. Roxburgh, 593. 

Uentha viridiSi Linn. — Spear mmi—Pahdn-pndina, 

Salvia plebeia, R. Br. — Sage — SalUa, Drury ( F. F.), IL, 552. 

Lycopersicum esculentum, Don.— Tomato— hai^an. 
Roxburgh, 190. 

Batatas edulis, Choisy. — Sweet potato — Shakrkand, pindMu^ 
It is grown in the submontane tract and is a favourite with all 
classes. Drury (U. P.), 70 ; Roxburgh, 162. 

Solannm esculentum* Linn. — Egg, plant— (Kumaun), 
hliatta (Garhwal). It is grown commonly by natives and Europeans. 
Drury (U P.), 409 ; Roxburgh, 190. 

Solanum tuberosum^ Linn. — Potato — Alu. The potato was 
introduced into Kumaun in 1843 by Major Welchman and now 
forms an important article of export. The seed is from time to time 
renewed by fresh importations. 

Beta VUlgariS) Linn. — Beet— Tliis root is chiefly 
grown in English gardens. Var. hmgalmm^ Roxburgh, 1, pdlang^ 
is cultivated as a pot-herb. 

Dioscorea globosa» Roxburgh. — Yam — Chupri alu. This yam 
is cultivated, whilst the following species found wild, furnish edible 
tubers ; — 

D- sagittata, Royle . — Tair tarur^ the tubers lie 3-6 feet deep in 
the soil, edible. 

D. quinata — Magiya or muniya ; white tubers, edible. 

D. versicolor.— gajivy ganjira ; yields a deliciously fra- 
grant yam, edible. 

D. pentaphylla* — Tegdm^ takuli; tubers edible. Drury (F. P.), 
III., 276. 

D. deltoides* — Gun ; on Siydhi Devi. 

Cepai Linn. — Onion — Fiydj, The onion is commonly 
culUvated, but is objected to by Brahmans and Baniyas in the plains 
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from its having some fancied resemblance to flesh. Chives^ leeks, 
and shallots are cultivated in European gardens. 

Maranta amndinacea, Linn. — ^Arrow-root. This useful plant 
has been successfully cultivated by Mr. Fraser at Haldwdni in the 
Bhdbar, and has yielded produce equalling the best West Indian. 

Amorphophallus campanulatlis> Blume.>-Zam/n hand. This 
sweet poiato is grown in small quantities at the foot of the hills. 
It yields a large root stock, the size of a Swedish turnip, but flatter, 
and is the only one of the family that keeps well in the ground. 
It ripens too after the rest. 

Colocasia antiquomm. Schott. — Ghdya, Ghmya ; arui (plains) . 
Cultivated along the foot of the hills. 

Colocasia himalensis, Royle. — Ghuiya (plains), pinddlu (white 
variety), gaderi (red variety), pdpar (leaf), guba (unrolled loaf), 
all of which are edible. Other wild species are Remusatia viviparaj 
the bdgh^pinddluy and R, capilliferaf the bdnj-pinddlu ; the former 
occurs 3-4,500 feet, and the latter 5-8,000 feet, flowering in June. 

C.-SPICBS AND CONDIMENTS.' 

There is no country in the world, perhaps, where spices and 
condiments enter so largely into the food materials of the popula- 
tion. The man must be veiy poor indeed who cannot afford some- 
thing of this kind with his daily meals. Much of the spices consumed 
are, however, imported, such as mace, cloves, black pepper, assafoe- 
tida, Ceylon cinnamon and nutmegs. The bark and leaves of 
Cinnamomum Tamala form an important flavouring material for 
curries, and the former is used generally as a substitute for true 
cinnamon. From the Him&laya, also we have turmeric, ginger, 
red pepper, cumin and cardamoms of excellent quality and divers 
wild herbs used as condiments. 

The principal plants yielding spices or condiments cultivated or 
occurring wild in Eumaon are as follows : — 

Fapaver somniferum, Linn.^Poppy— (seeds). 
The seeds are used in curries ; cultivated. 

^ A fnU dfiioription of each will be found in mv * Notc^ on the Xeenoinie 
Frodnete of the North-Weitem Frovincea/ Fart V. 
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Peucedanum graveolens, Benth.— Dill— The seeds arc 
used in curries ; cultivated. Hooker, FI. Ind., II., 709 ; Roxburgh, 
272 ; Pharm. 101, 

Murraya Kosnigii, Spreng.— gani{KMmmn)jgandela 
or gdndi (Bijnor). The leaves arc used for flavouring curries ; the 
tree occurs wild in the lower hills and Bhdbar. Hooker, L c., I., 
503 ; Brandis, 48 ; Roxburgh, 362. 

Canon Cami, Linn. — Caraway — Jira, Cultivated for its seed 
ill Garhwal, where it also occurs wild. Hooker, L c., II., 680 ; 
Pharm., 98. 

Carum Boxburghianum, Benth— Cultivated for its 
aromatic seeds, below the hills. Hooker, L <?., 682 ; Roxburgh, 
273. 

Camm copticum, Benth. — Lovage — Ajivdin. Cultivated for 
its seeds below the hills. Hooker, I, c., 682 ; Roxburgh, 357 ; 
Pharm., 99. 

Coriandmm sativum, Linn. — Coriander — Dhaniya. Cultiva- 
vated for its seeds. Hooker, L t*., 717 ; Roxburgh, 272. 

Cuminum Cyminum, Linn. — Cumin — Jira, Believed to bo 
cultivated for its seeds below the hills (?). Hooker, c., 717 ; Rox- 
burgh, 271. 

Fosniculum vulgare, Qoertn. — Indian fennel — Sonf, Cultivated 
for its seed. Hooker, /. c., 695 ; Roxburgh, 272. 

Capsicum frutescens, Linn. — Red pepper — Ldl mirchoy kursdni. 
Cultivated for its fruit and exported. There are several specioj 
cultivated, for which see Roxburgh, 193. 

Piper silvaticum, Linn, — Long popper — Pipala mor. 

Occurs wild in the valleys and the Bhabar and yields a substi- 
tute for the pepper of commerce. The average annual export from 
the Kumaun Forest Division is about 22 tons. Roxburgh, 52 ; 
Drury (U.P.), 131. 

Cixmamomum Tamala, Var,, alUflorumj Noes. — 
ddlchini (bark), Mkra^ kirMriya, tej-pdt (leaves). 

A common shrub in Kumaun belonging to the natural onh^r 
LduracecBf of ^'hich the bark and leaves are exported for culinuiy 
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purposes and for use in medicinal preparations. The average 
annual export of the bark of this tree from the Kumaun forest 
division alone amounts to 25 tons^ and of the leaves to 35 tons. 

Curcuma longa, Roxb. — Turmeric — Haldi^ hacMr^ 

This is the well-known lialdi, so much used as a condiment. 
It is grown in large quantities in south-eastern Garhwdl and 
Eumaun and in parts of Dehra Diin. It forms one of the most 
important and most profitable of exports from the lower hills, and is 
cultivated in jungles where nothing else can be profitably raised, as 
well as in the Ddns and Bhdbar. It is singularly free from the 
attacks of wild animals. The tubers are planted in April-May, and 
the produce is gathered in November. Major Garstin has estimated 
the cost of cultivating one acre of turmeric at Rs. 36, of which one 
rupee goes for rent, Rs. 5 for sowing, Rs. 3 for planting out, Rs. 20 
for seed, Rs. 4^ for weeding and hoeing, and Rs. 2^ for harvesting. 
An acre will produce thirty maunds of root worth Rs.‘60, and when 
cured and dried, weighing about 7^ maunds, worth Rs. 75. Setting 
down the cost of curing and drying at Rs. 8, the average net profits 
on an aero of turmeric amounts to Rs. 31, and thus justifies its 
popularity amongst the hill cultivators. C. angustifolia is found wild. 

Zingiber officinale, Ross. — Ginger — Ada (plant), south (green 
root), admh (dried root). 

Extensively grown in all hot valleys in Kumaun as an article of 
export. The mode of cultivation consists in first selecting a piece of 
ground not liable to be flooded and protecting it from excessive rain- 
fall by digging a trench around the upper side. This is then well 
hood and richly manured, and in Chait the ginger is planted out in 
trenches about half a foot deep with one foot space between each 
trench and between each plant. The earth is then heaped over the 
^ 'tfenches and the whole covered over with leaves, which are kept in 
' their places by bamboo or wooden poles. The poles are removed before 
the feins, but the leaves are not disturbed until the ginger crop is 
. dug up and all the weeding is done by hand. Z, elatum {kachur) is 
found wild in the Kota Diin and is a favourite food of the porcu- 
pine and wild hog. It is dug up in February all along the foot of 
the mountains and sent for sale to the plains, where it comes into 
use as a medicine. 
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Amomum subulatum, Roxb.— Cardamom— //aic/ti. Cultivated 
in gardens for its fruit. Roxburgh, 15. 

Allium sativum, Linn.— Garlic— Za/^5a?l. Cultivated for its 

bulb. 

Humulus Lupulus, Linn.— Hop. Mio hop flowers well at 
Hawalbagh, though not so successful as in the west; intro- 
duced* 

D.-GEEENS.^ 

The vegetable products used as greens may be conveniently 
divided into three classes : — 

1, Plants specially cultivated for food as greens, such as the 

cabbage, pdlaks^ &c. 

2. Products collected from plants cultivated for other purposes, 

such as the mustard and gram. 

8. Uncultivated products used as food. 

Greens are prepared for food in much water and are then 
pressed to got rid of the excess moisture and are seasoned with 
spices and clarified butter and in this form are called sdg. When 
cooked in a moderate quantity of water, which leaves then crisp and 
dry, they are called hhangiya. In either form they are, as a rule, 
insipid and utterly unpalatable to European tastes. They are 
seldom eaten alone and are usually combined with cereals, pulses or 
other vegetables. 

1 , — Plants specially cultivated as greens. 


Brassica oleracea, Linn.— The cabbage.— Its cultivated 
varieties, the cauliflower {phM-gobi), white-cabbage. Savoy, Brus- 
sels’ sprouts, borecole, broccoli, and knol-kohl are all cultivated in 
English gardens and are gradually spreading amongst the natives. 
Hooker, FI. Ind., L, 156. 


E,fet T.— Mustard— jRdi, sarson. The variety 


S. ratnosa, Boxb., is the hanldi of Kumaun, and the variety 
S. fugosa^ Boxb., is the hddshdhiddi and hhotiya-ldi of Kumaun, in- 
troduced by the Gorkh^is from Nep&l. Both of these are culti- 
vated and highly valued as a vegetable. Hooker, Lc,f 157. 


found in my ‘Notes on the Bco- 


* Pull description of all these plants will be found in my wo 
nomlc Products of the North- Western ProvinceB/ Tart V., Allahabad, issi 
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Ernca sativa, is the Ma and cMra of Kumaun. Cnlti- 
rated as a fodder and for the oil expressed from its seeds. 
Hooker, I (?., 158. 

Nasturtium officinale, Brown.-Water-cress— 

It occurs cultivated and wild in tiic Kota and Dehra Ddn. Hooker 
I. c., IL, 133. 

Lepidium sativum, Linn.— CresS“/7a7m hdlang (Garhwdl)> 
Commonly cultivated as a relish. Hooker, 1. c., L, 159. 

Trigondla PsBnum-graecum, Linn.— Fenugreek— Cul- 
tivated ; cooked cither alone as a relish or with unleavened broad 
{r(>ti)» Hooker, Pb Ind., IL, 87. 

Oxalis comiculata, Linn,— Occasionally cultivated, 
usually wild; used as a salad. Hooker, I e., L, 436. 

Portulaca oleracea, Linn,— Small purslain— Culti- 
vated everywhere. Green leaves cooked or eaten as a salad. 
Hooker, L c., 1., 246^ 

Amaranthus Blitum, Linn . — ClmiUL This and other species 
of amaranth, such as A, gangetiais and its variety A, oleraceus, are 
chiefly used as pot-herbs. Roxburgh, 641. 

Ocimum Basilicum, Linn. — Sweet basil — Kdli UUdr Cultivated 
as a flavouring pot-herh. Roxburgli, 463, 

Chenopodium album, Linn. — Bethuwa, chardi This and Cv 
viride are used as greens and are very popular. 

Phytolacca acinosa, BiOxh^Jinag* Cultivated up to 10,000 
feet for its leaves, which are used as greens. Roxburgh, 389. 

Basella rubra, Willd.*— P«ii. Cultivated as greens. Rox- 
burgh, 275. 

Bumex vesicarius, Llnm^CMka-pdlang, Cultivated in beds^ 
near wells, Roxburgh, 309. 

Perilla ocimoides, Linn.— Cultivated both for its* 
leaves and for the culinary oil expressed from- the seeds, 

2 Prodwets collected fmom plants cultivated f&p otJier purposes^ 

Under this head the following may be briefly noticed. Tho* 
loaves of the coriander, Coriandrum sativum»j Linn, the dhaniya of 
ho hills and plains, are collected as greens, the plant itself being. 
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cflltivated for its aromatic seeds. Similarly the leaves of the gram 
plant, Cicer anetinum^ Linn., and buckwheat are used as a spinach, 
as well as those of the safflower, Carthamus tinctoriusj Linn. Tho 
leaves of most of the pulses, such as lobiya^ «m, &c., grown for their 
seeds, are eaten; also of Bmssica campestris and Pmlla ocinmdesj 
cultivated for their oil-seeds ; of tho different species of Arum 
grown for their tubers, and of IltMscus camiahiniis, Linn., cultivated 
for its fibre. In' times of scarcity there are few products of tho 
vegetable kingdom which arc not absolutely hurtful that do not 
afford some aid to the poor man’s table. Tlic next section gives a 
long list of those wild fruits, berries, and leaves that are thus brought 
under requisition, whilst the number of trees whose foliage affords 
fodder for cattle when the drought dries up the grass is hardly 
smaller. The value of tho forests, therefore, in times of scarcity is 
considerable, and it is then that the hungry pour into them from 
every district in the plains, and try to eke out a miserable existence 
by collecting these berries and leaves. 


B, -FRUITS, CULTIVATED AND WILD. 

The cultivated fruits of the Kumaun division include tho peach, 
apricot, plum, damson, cherry, apple, pear, quince, medlar, orange, 
lemon, lime, citron, walnut, mango, guava, plantain, pomegranate, 
fig, strawberry, and mulberry : a goodly list, but varying muchni 
quality. Most of the European fruit trees have been introduced 
and distributed from the plantations formed in recent years at Mus- 
sooree, Ghhajauri, Pdori, Hdwalbagh, and Rdnikhct. Amongst the 
wild fruits may be noticed the gooseberry, red and black currant, 
blackberry, hazel-nut, raspberry, strawberry, figs, pears, apples, and 
walnuts, none of which arc of much value. Wild rhubarb of tho 
red species grows in large quantities in tho upper ranges above 9,000 
feet and is of good fiavour. In tho following section will be foun<l 
a short notice of the more valuable species and a list of the wild 
fruits that are commonly regarded as edible and in some respects 
afford a food resource, especially in seasons of scarcity. In each 
case a reference is given to a full botanical description from which 
the tree or plant may be recognized. 
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Citrus medioa^ Linn.— Citron. Brandis, p. 50. 

Brandis refers the citron, lime, and lemon as varieties of this 
species. 

I. — medica proper — Citron. To this belongs the wild varieties 
known as hijaura and karan^phal found in the Bhabar and along 
the Sarju under Gangoli H5t in Kumaun. The wild varieties are 
used for pickling and the dried rind is made into a preserve. The 
cultivated variety yields the well-known citron preserve ; and to it 
belongs the madkakari of Garhw^l. 

II. — Limonum — Lemon. Madden refers to this variety the 
jdrrdm found wild in the Kota Ddn of Kumaun, and Boyle notes 
one called pahdrv^imhu or paJMrkdghazi as wild in the Dehra Dun 
and the north-western Himalaya. Madden states that the lemons 
produced in and around Almora in the cold season and allowed 
to mature in straw are of excellent quality. 

III. — adda — Sour-lime. This includes the n{hi and its culti- 
vated varieties, the kdghazi, &c. They are much employed for sher- 
bets and the like and thrive well in the warm valleys. 

IV. — lAmetta, — Sweet-lime. This variety is cultivated in suit- 
able localities in Kumaun under the names amrit-phaly mitha-nibu. 
It ripens as far north as the valley of the Sarju near Bageswar and 
is much used for sherbets. The dried rind is in request as a flavour- 
ing agent. 

Citrus decumana, Linn. — Shaddock, pumelo. Brandis, p. 55. 
This species was introduced into India from Java and is now com- 
pletely naturalised, ripening in the hills as far as Hawalb&gh, near 
Almora, under the names saddphal, mahd~nlbu. It is a great favourite 
with all classes and gives fruit all the year round, so that on one 
tree may be seen the flower and ripe and unripe fruit at the same time. 

Citrus aurantiuiD, Linn., includes the bitter or Seville orange, 
the sweet orange and the bergamot. Brandis, p. 50. Of these 
three varieties the sweet orange is the form most commonly culti- 
vated. There are several local varieties, some named after the locali- 
ties in which they are produced and others according to specific 
distinctions in size or flavour. The kaunla is the smallest and most 
esteemed, and of it the best cultivated varieties are found in the warm 
valleys of eastern Kumaun. Oranges are now cultivated generally 
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throughoui the hills up to 5,500 feet and some excellent varieties 
thrive at Bamti in Qarhwdl. The orange has been found vrild or 
apparently wild with nnwinged petioles at Bagoswar in Kumaun 
(Str. and W.) and with globose fruit, naked or margined petioles 
and oblong-lanceolate, acuminate leaves in Garhwal (T. T.) 

vitis vinifera, Linn.— The vine. Brandis, 98. The fruit is 
called ddhhang in Kuniior, where it flourishes ; but it can be raised 
in Kumaun, where the rains are not too heavy. Tlie vines and 
apricots of Kun&or are much praised in the Pur&nas. 

Mangifera indica, Linn.— Mango— -dm. Hooker, II., 14. The 
mango is said to occur wild in the sub-Him&layan tract from Kumaun 
to Sikkim, but it is also cultivated in the Duns. The mango groves 
of the Kota Dun have more than a local repute. 

Frunus Axnygdalus, Baill. — ^Almond — Baddm, Hooker, II., 

312. A few trees are cultivated in Kumaun, introduced probably 
by Aoghdni workmen. 

Franus persica, B. et H./. — Peach — Am, rek Hooker, IL, 

313. The usual English varieties have been imported and thrive 
well in suitable localities. The Kabuli peach is completely natura- 
lised in the north-western Himalaya and in places appears to grow 
wild. Brandis has some observations (p. 191) on its distribution, 
and notes that the blossom is apt to be killed by excessive frost and 
that a small green beetle, at times, strips the tree of its leaves. Mad- 
den states that at Almora the fruit does not ripen well nor does it 
ripen at Naini Tal, but in the Dehra Dun arid the warmer valleys it 
comes to perfection and bears well. The flowers appear in J anuary- 
May, and the fruit ripens in May-October, according to locality. 

Frunus Amieniaca, Linn. — ^Apricot — CIMm, chola, zard~dlu, 
jald’-dm, hishrnrdm, the galdam of Tibet. Hooker, IL, 313, 

The apricot is commonly cultivated all over the hills, especially 
to the west, in the valleys of the Jumna and Tons, where it affords a 
very important local food resource and an article of export. An oil 
is there extracted from the kernels and is used in medicine and for 
perfumery purposes for the hair and for burning. This oil is clear, 
of a pale yellow colour and smells strongly of hydrocyanic acid, of 
which it often contains four parts in 100. Several European varie- 
ties have been introduced and distributed through the Banikhet nad 
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Mussoorco nursorios. The flowers appear in January-May, accord- 
ing to elevation, and the fruit ripens in May-September. 

Fruniis Avium, Linn. — Sweet cherry or gean — Gilds, Hooker, 
II., 313. Brandis unites this and iho following and Hooker keeps 
them separate. This species is cultivated to the west up to 8,000 
feet. It flowers in April-May and the fruit ripens in June. Tlio 
European varieties introduced have not succeeded in these hills, 
owing to the effect *of the heavy rain on the young fruit. 

Prunus Cerasus, Linn. — ^Acid cherry — Alu-bhdlu. Hooker, IL 
313. Cultivated up to 7,000 feet. Several varieties from European 
stock have been introduced and thrive where the rain is not excess- 
ive. It flowers and fruits at the same time as the preceding. 

Prunus Puddum, Roxb.— Wild cherry— Pwyu, patya, padanij 
paddam. Hooker, IL, 315. Common, both wild and half cultivated 
all over the hills of these provinces. The fruit, though very bitter, is 
oaten by the natives and is collected for Europeans to make the 
well-known hill cherry brandy. The flowers appear in October- 
November and the fruit ripens in spring. 

Prunus communis, Huds. — ^Yellow bullace — Alu-bukMra (blue), 
alecha, aMcha (yellow), chJiota dlu (small variety). Hooker, IL, 

315. Madden notes two cultivated varieties at Almora; one a dark- 
blue damson known as bhoti^a-baddm, and the other a larger orange 
red variety called laddk. The first ripens in July and the second 
in June, and both may probably be referred to P. conimunisf var. 
doniestica, plum or prune. Madden styles them “ palatable, but un- 
wholesome.” Brandis unites (p. 192) under this species the slop 
and the different kinds of plums, damsons, and prunes. Many 
European varieties have been introduced with more or less success. 

Prunus Padus, Linn.— Bird-cherry— Jdmana. Hooker, IL, 

316. This species occurs wild 4,000 to 10,000 feet. The fruit, 
though insipid and somewhat astringent, is eaten by the natives and 
may be used in the manufacture of liqueurs. The flowers appear in 
the hot season, the fruit in the rains. Other wild species are (1) 
P. nepedensisy 8er., which differs from P. Padus by having the fruit 
twice as largo with a quite smooth, thick-walled stone. (2) P. Jo>c^ 
euqmontiiy Hook. /., recorded from the Dhuuli valley in Garhw^* 
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(5) P. undulata^ Ham., wbich occurs from the Jumna to Blmtj'm at 
6,500-8,000 feet, but none of them have any economical value. 

Pragaria vesca, Linn.--Strawherry. Hooker, II., 343. The 
strawberry grows very well in the hills at Mussooree, Binsar, Ranl- 
khet, Naini T&l, and on most tea plantations. Imported stocks 
also thrive, and indeed experience shows tliat the local stock 
should be renewed every three years and, when possible, from cut- 
tings from other gardens. The wild strawberries {Fragaria indica^ 
Andr. — Kipaliga, bh/Ma and F. Vesca, var. nuhicola) yield abun- 
dantly a palatable fruit, which, however, can be wonderfully im- 
proved by cultivation. The fruit of the cultivated species ripens in 
the hills during April-May. 

Cydonia vulgaris, Pers.— Quince— P/Az. Hooker, II., 368. 
Tlie quince is cultivated in the hills up to 5,500 feet and is eaten 
fresh, candied, dried or in tarts. The fniit ripens June- July. 
Several European varieties have been introduced through the pub- 
lic nurseries and by private growers. 

Pyrus communis, Linn. — Pear — Ndspati, ndk Hooker, IL, 
374. The pear is cultivated for its fruit throughout the Iiills 2-8,500 
feet. Most of the European varieties flourish in Kumaun, and pears 
of excellent quality from Jalna near Almora and other gardens arc 
now procurable in the Naini Tdl market. The tree flowers in the 
spring and the fruit ripens during the rains. 

Pyrus Pashia, Ham. — Mehdl, moL Hooker, II., 374. This spe- 
cies occurs wild everywhere in the hills 2,500-8,000 feet. The 
fruit is hard, bitter and worthless, and is only eatable when half- 
rotten. The stocks are good for grafting. The flowers appear in 
the spring and the fruit ripens in September-Deceinber. 

Pyrub Malus, Linn. — ^Applc — Beh, seo. Hooker, IL, 373. The 
apple occurs wild in the hills 5,000-9,000 feet and is also cul- 
tivated. The flowers appear in the spring and the fruit ripens 
July-September, Much has been done of late years to promote 
pomiculture by the distribution of grafts of introduced species from 
the public nurseries. Apples of all varieties are now found in tbo 
markets of excellent quality and at a reasonable price. 

Pyrus baccata, Linn. — Siberian crab — Ban-mehal, gwdla-nie- 
W. Hooker, IL, 373. This species occurs wild 6-11,000 feet 
• 90 
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The fruit is small and sour, but is much prized by the natives; 
H. Strachey found it at Kunti in Byans of Kumaun bearing a 
very small red crab no bigger than a wild cherry and worthless 
to eat. The flowers appear in spring and the fruit ripens towards 
the end of the rains. 

Pyrus lanata, Bon. — Galion^ mehali, patiU) haTt-patti. Hooker, 
IL, 375. This species is also wild and is not uncommon 5-10,000 
feet. Like the fruit of P. Pashiaj the fruit of this tree is only eatable 
when half-rotten. Tlie flowers appear in April-May and the fruit 
ripens in August-Octobor. Tliere are several other wild species 
occurring in Kuniaun, such as (1) P. hmauni^ Decaisne, 5-8,000 feet; 
(2) P. vestitaj Wall., known as mauli and one of tlie best (sweetest) 
wild fruits ; and (3) P. foliolosa, Wall., known as Mlii/a-suUna, 
None of these, except P. veditaj yield a fruit of any value, nor 
is it recorded whether the stocks can be utilised for grafting. 
All have been described by Hooker. 

RibesGrossularia, Linn.— Gooseberry— (Byans), 
mgoeU (Juhdr). Hooker, II., 410. The wild gooseberry occurs 
in the dry parts of the inner Himalaya, 8-11,500 feet. The flowers 
appear in spring and the fruit ripens in September-October. It 
has a sour taste and is small and not eatable. H. Stmehey records 
having found it at Tdla-kawa in Bydns in September and pro- 
nounces it worthless. The European cultivated varieties have 
been introduced, but do not thrive nor bear freely. 

Bibes glaciale, Wall.—Black and red currant— kala- 
kdliya mAngle (Byans), the red variety ; durhtiiy dongole (Byans), 
the black variety. Hooker, II., 410. The red variety occurs 
rarely, but the black is frequent above 10,000 feet in Kumaun. 
The latter is the P. acuminatum of Wallich. Both yield a sour, 
unpalatable fruit of no value. H. Strachey found it near Nabhi 
in Bytos, where it is very abundant and yields a fruit described 
by him as “ small and insipid.” The flowers appear in May 
and the fruit ripens in September-October. 

Bibes nigrum, Linn.— Black currant.— P<(por, Hooker, IL, 
411. This species occurs towards the heads of the Tons and Jumna 
and in Kumaun on the northern slopes of Bigari-Gudari (G.) over 
10,000 feet. The flowers appear in July and the fruit ripens in 
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AagusirScptember. Major Garstin states that the fruit is quite 
as large and as palatable as the cultivated variety. 

Bibos rubrum, Linn.— Red currant— Pdjoar. Hooker, |IL, 411. 
This species occurs in both moist and arid tracts along the inner 
Himalaya, 6,000-12,000 feet. Brandis notes that in Lahiil there 
are specimens with a deep campanulate calyx, the lobes of which 
are ciliate and the fruit {^mnghd) is yellow when unripe, but black 
when ripe with the tiiste of red currants. This frnit is altogether 
better than that of iJ. glaciale above, though small and more acid than 
is agreeable. The cultivated red, white, and black currants have 
been introduced from Europe, but do not appear to succeed in tlio 
Kumaun climate. 

Funica Oranatum, Linn. — Pomegranate— (tree and 
fruit), ndshphdlj kmUdla^ post-andr (rind). Hooker, 11., 580. The 
pomegranate occurs wild all over the hills. The flowers (red or yel- 
low) appear in April-May and the fruit ripens in July-September. 
There arc several varieties cultivated, the flowering pomegranate 
and those with sweet or acid fruit, but those raised from Afgbin- 
istiin stocks are preferred. The fruit is sub-acid and pleasant to the 
taste and allays thirst. The bark is largely exported for binning. 

Bassia butyracea, Roxb. — Butter-tree — CMum^ ehgdm; the 
butter is called chgdm-ka-pina in Almora and phalel and phalwdra 
in the plains. Brandis, 290 ; As. Res., VIIL, 477. This fine tree 
occurs along the outer ranges 1,500-4,000 feet. The flowers appear 
from November to January, and the honey produced by the bees 
that feed on them is esteemed above all others in Kumaun. Madden 
records its occurrence on the Kamolagh4t leading to the Kota 
Ddn. In Sor, it is abundant in the Pithoragarh valley, reaching 
the size of a large tree as high upas Kanthagaon (4,000 feet), aud 
it occurs in abundance in the Kali valley on both the Kumaun 
and Nep4l sides, from Askot to Punagiri, near Barmdeo. Tho 
sweet insipid pulp of the fruit is eaten and the cake left after the 
oil has been extracted is eatable. From the seeds a soft solid vege- 
table butter is extracted of tho consistence of fine lard and of a deli- 
cate white colour, which does not melt in the heat of tho plains and 
keeps a long time without deteriorating. It melts completely at 
120®P,, and is used as a cold-cream and lip-salve. Pharin., 131. 
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Corylus Colurna, Linn— Hazel— Bhotiya-baddm. Tha 
hazel occurs wild 5,000-10,000 feet to the west of the Ganges 
and in one strip of jungle in Painkhanda, nine miles north-east 
of Josliiraath and in a few other places in GarhwaL The flowers 
appear in March-April and the fruit ripens in the rains. The 
kernels of the fruit are eitten and in some places are as good as 
English hazel-nuts. The trees hear every third year and yield a 
crop sufficient for export to the plains.. 

Juglans regia, Linn. — Walnut — Akhrot^ kharot^ dh Brandis, 
497. This tree occurs wild and planted throughout the hills. The 
fruit ripens in July-Septembcr and numbers several varieties, the best 
being the thin-shelled or kaghazi-akhToL The better sorts appear 
to be more common to the w'est of the Ganges. An oil used for 
burning and culinary purposes is expressed from the kernels of both 
the wild and cultivated varieties* 

A mere list of the remaining trees, cultivated and wild, tliat 
afford edible products will be sufficient. A description of each 
tree will be found in Part V. of my ‘ Notes on the Economic Pro- 
ducts of the North-W estern Provinces.’ 


Scientific name. 

Vernacular name. 

Reference. 

Portions edible. 

Dillenia indiea ... 

Chaltaj chalita ... 

Hooker, 1., 36 ..• 

Buds, calyx, leaves 
and fruit. 

Anona squamosa «•. 

Behe 

tf 

78 ... 

Fruit (Rarmdeo), 

, wild. 

Beibcris asiatica ... 

KUmora .. 

n 

no ...' 

Fruit : other spcciee 
also eaten. 

„ aiistata ... 

Chair a nachimshin 

(Bhot> 


no ... 

Fruit often dried like 
raisins. 

Capparis spiuosa ... 

VUa'kania s*. 

t* 

173 ... 

Flower-buds pickled 
as capers ; fruit. 

ITlacourtia Kaniont- 

Kandif Kanddi ... 


193 ... 

Fruit. 

chi. 





Flacourtia sepiaria... 

Gogina f gogdna ... 


194 ... 

Fruit. 

Saiirauja nepalensis, 


266 .. 

1>0. 

j^mbax malabari- 

Sental ... 

n 

349 ... 

Calyx of flower-buds. 

Guin. 




Stercttlia uiens ... 

MB 


366 ... 

Roasted seeds. 

Grewia asiatica ... 

Dhdman^ pharsiga 

tf 

387 ... 

Palatable sub-acid 

fruit. 

„ oppositifolia,. 

BhenadI ^ ... 

Gur-ohdi ... 

n 

384 ... 

Ditto. 

„ Bcabropbylla, 

$t 

387 ... 

Ditto. 

ISlBocarpuB Varu- 

Jedpai ... 

ff 

407 ... 

Fruit: very tare. 

nua. 
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Scientific name. Vernacular name. 



Portions edible. 


Olycosmis Ban-nimbu pilrUf pota- Hooker, I., i 

phylla. 

Liniouia acidissima, Beli ... „ 6 

Feronia Elcxibaut* KaUt hath bel „ 6 

iini - 

Marinelos ... Bel, sriphala ... ,, fi 

Garuga piiinata . • Kimlra, kharpat ••• „ G 

Zizyx)lius Jujuba Ber, hera „ C 

vulgaris ... Kandidri, kdl phal, 
bhalU, beri, 

(Enoplia ... I^ako, bamolan 


„ (Enoplia ... Mako, bamolan ... i, C 

n oxyphylla .. Giyar ... „ C 

Horenia dulcis ••*1 ••• I II c 

Sagcrctia oppositi- Aglaia ... „ C 

folia. 

Vitis lanata ... Aiaujiya, pahdr.phuta, ,, ( 

purain. 

.^sculus indica ... Pdnkar ... „ C 

Pistacia intcgerrinia, Kdkra-singi (fruit) ... Hooker, II., 
Seincearpus Anacar* Bhildtoa, bhela ... „ 

diiiiii 

Buchanania lati folia, Pigdl, mdriya, kath> „ 
bhildwa. 

Spondias mangifera, Amra, bahamb, amdra, „ 

Moringaptcrygospei* SaA(iJna,«c/<jRa ... „ 

Ilia. 

Bauhinia malabarica, Amli ... „ i 

„ variegata, Kachndr, khairwdl, „ i 

bandl, 

», purpurea .. Kaniydr, kamian, yd- „ i 

ridl, 

,1 Vahlii ... Mdljan, mdla ... „ i 

Tamarindus indica ImU ... „ \ 

Caraia Fistula KUwali, kitola,itola.,., „ S 

Prinsepia iitilis .. Bhekara, dhoiela, jha- „ ; 

tala, 

Kiibns lanatiiB .. Hhdlu ... „ ! 

„ pauiculatus •• Kdla-hGdlu, ancha, „ I 

patharola. 

it mo'uccanus .. Kaieot, hMla ••. „ i 

}, uiveuB n. Hla-hUdlu ...| „ 


1} mo'uccanus 
f, uiveuB , 


lasiocarpiiB ... kdla, and Idl ... 


it elliptiouB 


I Gauri^phal, jogiya-\ 

hisdiu, I 

Langur, sinjang (Bhot). 


Terminalia bellericaj aaiierfl 
Rttgeniaoperculata, \Rdi~jdman 
Alangium lAuiarckliJ Akota, ghaul 
CornuB macrephylla,'iird|«/it, rdcAiya 
}i capitata ...l^amaara 


Fruit: very rare in 
Bliabar. 

. Pulp of fruit in sher- 
bet: wild. 

.Fruit: cultivated and 
wild. 

Ditto: ditto. 

. Fleshy black drupe. 

. Fruit : cultivated. 

. Ditto : cultivated 

and wild. 

Ditto : wild. 

. Ditto : do. 

Ditto: cultivatedand 
wild. 

. Black, succulent fruit. 


. Seeds steeped and 
ground. 

. Fruit. 

. Flcsliy receptacle 
around seeds. 

. Kernels of the fruit. 

. Fruit. 

. Bark, leaves, fiowers, 
))0(i8. 

, IxMives. 

. Ditto and fiower- 
biids. 

. Flower-buds. 

. Seeds. 

. Fruit: cultivated. 

. Young pods. 

. Oil of seeds. 

. Fruit. 

Black fruit. 

..Bed fruit. 

Brownish-yellow fruit 
common. 

Red and black fruit ; 
common. 

Yellow fruit, common. 


, Kernels of fruit. 
, Fruit. 

. Do. 

. Do. 

. Do. 
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^ Scientific name. 

Vernacular name. 

Reference. 

Portions edible. 

Lonicera angustifo- 

Oeany ( Jauusar) ... 

Hooker, 111., 13... 

Fruit. 

lU. 



Viburnum stellula- Ldl iii-maliya 

„ 4.. 

Do. 

turn. 




AnthocephaluB Ca- 

JCttdam ... 

83.,. 

Do.: cultivated. 

damba. 




Bandia uUginosa ... 

Pinddru ... 

„ no. 

Do. 

„ dumetorum, 

Mainphal, mavyul ... 

„ no.. 

Do. 

Mnaa argentea h. 

Haterat gogsa ... 

Brandis, 283 ... 

Do. 

Orthantheravimiuca, ... 

,, 334 .. 

Flower-budfl. 

CordiaMyxa 

Bairaltif baurala 

„ 336 ... 

Fruit. 

,, Testita Mt Hm, ... 

„ 338 ... 

Do. 

Khretia aerrata 

Pdna,paHden* .. 

„ 33!) ... 

Do. 

„ l»Tis 

Chamror m. 

„ 340 ... 

Do. 

Uippophac rham- 
noidcB. 

Dhdr-chukt iarwa- 
cliuk. 

„ 388 ... 

Do. 

ElaeagnuB latifoliaj 

Ghimumijhaida ... 

„ 3S0 .. 

Do. 

Murus indica ••• 

7'ii( ideri ... 

„ 408 ... 

Do. 

,, Berrata 

KtmUf himu .. 

„ 409 ... 

Do. 

„ laevigata ••• 

Shdh-m,siydh’m .. 

„ 409 ... 

1)0. 

,, multicauUa ••• 

.M 

... 

Leaves for silk^woruii. 

„ cliinenBiB m. 

«• 

... 

Do. 

Ficus Carica ••• 

Anjtr 

» 418 . 

Fruit. 

„ macrophylla... 

Timid ... 

Roxburgh, 645... 

Do. 

,, virgata 

Bern 

Brandis, 419 m 

Do. 

„ Cunia 

Kunia, kmau 

„ 421 ... 

Do. 

„ glomerata ... 

Gdlar, panwa, hlka.,. 

„ 422 ... 

Do. 

ArtocarpuB Lakoocha, 

Oahu, bathed 

„ 426 ... 

' Do. and male fiower 

1 heads. 

CeltiB auBtraliB 

Kkarak 

„ 428 ... 

Fruit. 

AntideBuiadiaudrum, 

Amli, tarihoHf Mr- 
sheti. 

„ 447 ... 

Do. 

Briodolia retusa ... 

GauH ... 

„ 449 ... 

Do. 

FhyllanthuBEmblica, 

AoR/d,am/a, amlika,,. 

„ 464 H. 

Do. 

Securinega obovata, 

Gwdla-ddrimf dkdiii... 

,, 488 .. 

Do. 

Myrica aapida 

Kdxphal rt. 

„ 495 ... 

Do. 

Ephedra vulgariB ... 

Khana ... 

„ 601 ... 

Do. 

MuBSBapientum ... 

Kda H. 

Roxburgh, 223 ... 

Do., wild and cultU 
Tated. 

PendrooalamQB •ttio> 
tof. 

jBdllf M. 

Brandis, 664 w. 

Tender ihoots. 
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P.-PARTS OP WILT) PLANTS USED AS POOD IN THE 
HILLS OB SUBMONTANE TRACT. 

The following list^ gives some of the wild plants of which parts 
are used for food in seasons of scarcity. Some of them, such as the 
lotus, yams, and wild millets, are always eaten by the poorer 
classes : — 


Scientific name. 

Vernacular name. 

Reference. 

Parts edible. 

Nelunobinm specie- 

Kantral. padam. am- 

Hooker, I., 116... 

Stalk, leaves, and 

sum. 

baj. 


roots. 

Triiimfetta rhomboi- 

Manphora, jhinjhru .. 

„ 396... 

Leaves and seeds. 

dea. 



„ pilosa ... 

Leshwa-kumoriya ... 

„ 394... 

Ditto. 

Tribtiliis terrestris ... 

Gohhru 

„ «3... 

-Leaves and fruit. 

Leea aspera ... 

Kumalit hurmdli 

» 666. 

iFruit. 

I’ueraria tuberosa ... 

iSildi'kwd, hirdU. 

puna, sardl (Jaim- 
snr). 

Hooker, II., 197... 

Tuberous roots. 

FleminKia consesta, 

Mug-kela 

„ 229... 

Pods. 

Cassia Tora 

tiandr. panwdr .* 

„ 263... 

Leaves and stems. 

Trianthema mono- 

BUhkhapra 

„ 660... 

Ditto. 

gyna. 



IIy<lrocotyle asia- 

Thalkari .. 

„ 669... 

Leaves. 

tica. 




Ipomoea scssiliflora, 

ffaran-kbdrif hara .. 

Roxburgh, 169... 

Ditto and stems. 

Solannm yerbascifo- 

Aieda ... 

„ 189... 

Fruit. 

liuni. 



Celosia argentca ... 

Sirdli^ ghoyiya 

„ 228... 

Leaves and stems. 

I)igera arvensis ... 

Das 

Drury, III., 29... 

Ditto. 

Euphorbia angusti- 
folia. 

Dddhila-ghdSf mahd- 
bir. 

„ 120... 

Seeds. 

Brtica parviflora ... 

fferaiPf skiihona 

Roxburgh, 664... 

Leaves. 

Aloe vulgaris 

Gaikwdr 

Drury (U.P.)27... 

Seeds and leaf pulp. 

Commelyna obliqua, 

Kdruif kanjura .. 

Drury (F.P.)lll., 
310 

Leaves and stems. 

Diosoorea sagittate, 

7’oir, tardr 

Royle 

Roots. 

n versicolor, 

Genthi, giihi gajir,- 

Drury (P.P.)ni., 

Do. 


gkanjin. 

277 ... 

}i pentaphylla 

TagHnOf tdkuli 

276. 

Do. 

ff qninata ... 

Magigat mumga ... 


f> deltoidea ... 

Gin 

••• 

Do. 

M aculeata ... 

yplismenns colonus, 

Man-din 

276 ... 

Do. 

Siiun^ jangli-mandira, 

„ 670 ... 

Seeds. 

»accharam Sara ... 

Sarhar aardr ... 

Roxburgh, 82 ... 

Do. in B]i6bar. 

ScirpuB I^soor .. 

Kaseru 

„ 77 ... 

Roots, 

Aspleniom polypo- 
dioides. 

Lingura 


Fronds. 

Nephrodium odora- 

Kuira 


Do. 

tnm. 





J Dewriptioiw ol all these plants will be found in Part V. of ray ‘ Notes on the 
Economic Products of the North- Westerh Prorinces/ illlahabad, ifiSl. 
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II.— Vegbtablb substances used in medicine or for 

INTOXICATION. 

A.— Drugs. B.— Narcotics and Spirit. 

A.-DEUGS. 

My object in the following list of the vegetable drug.s found 
and used in or exported from the Himalayan districts of these 
Provinces is to give a reference to a work where each one is botani- 
cally described and also to a work whore their medicinal properties 
have been noticed.^ It would be out of place here to do more 
than briefly indicate the therapeutic virtues attributed to them by 
European and Native practitioners. The following remarks^ of 
Dr. Burton Brown on the vegetable drugs collected for the Lahore 
Exhibition will form a fitting introduction to this section of our 
subject ; — 

The medicinal use of preparations of vegetable drugs has been 
for a long time of the greatest importance, and until a comparatively 
recent period the number of drugs obtained from plants and animals 
greatly exceeded that of projmrations from the mineral kingdom. 
This depended on the fact that until cliemical knowledge was fixed 
on a firm basis, it was only with great difficulty and after many 
failures that chemical products could possibly be obtained ; while, on 
the other hand, the different parts of plants to which a medicinal 
use was assigned were easily distinguished and procured without 
much trouble. In Europe, owing to the progress of science, mine- 
ral preparations are now most extensively made and used for 
medicinal purposes, and many of our most valuable drugs are derived 
from this kingdom. But in India the knowledge of chemistry is 
confined to those among the natives who have been instructed by 
Europeans, and therefore medicinal substances procured from the 
mineral kingdom are comparatively seldom made or used, excopt- 
ing by those who have been so taught ; or those mineral articles 
are used which are procurable without much skill in preparation 
and are often of little efficacy. The use of vegetable drugs would 
probably be the first to recommend itself to those seeking relief from 

1 A full description of each plant or tree and a more detailed noticeof uses of 
each drug will be found in my ** Notes on the Bconomic Products of the North- 
Western ProTinces,” Part VII. * Panj. Products. 
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pain and disease, because plants are everywhere at hand, their num- 
ber is very great, and their forms are distinctive and often peculiar, 
and in some cases they have been supposed to bear a more or less 
obscure resemblance to certain parts of the body, cither in health 
or when diseased. Thus, in olden times, we find in Homer that 
Nestor used a poultice of onions, cheese, and meal, mixed with wine, 
to Machaon’s wound ; and the former substance was used by the 
ancient Egyptians in cases of dropsy. The hellebore of Anticyra 
was long extolled by the Greek writers, and is said to have been 
used by Melampus of Argos to cure the daughter of king Proclus 
of melancholy. It has also been supposed that opium was the 
Nepenthe of Homer. 

“ Enough has been adduced to prove the nnlh]uily of those sim- 
ples or Galenical preparations as medicinal drugs derived from the 
vegetable kingdom, and it is well next to consider in what manner 
the use of drugs was probably commenced. The use of each vege- 
table preparation was, probably, at first brought about by the expe- 
rience of individuals, each of whom had found that certain plants 
were useful in the diseases which afliictcd himself or his neighbours, 
and this knowledge was more rapidly spread owing to the ancient 
custom of placing the sick in public roads and markets, so that 
passers-by might communicate information respecting such remedies 
as were employed in similar cases. As observed by Herodotus, in 
this way a knowledge of a great number of medicines would be 
acquired, at first chiefly of those which were indigenous to the coun- 
try, but gradually the drugs of other countries would become known, 
especially those which were found to be of undoubted efficacy in 
the disease for which they are used. 

Hence it is to be expected that there will be found a larger 
number of substances, which are inert or nearly so in a Materia 
Modica which comprises indigenous plants only, than in a collec- 
tion of drugs brought from a distance. Moreover, as tlie imported 
firugs must always be more costly than the indigenous ones, there 
will always be a tendency to substitute some indigenous substance 
which may resemble the foreign one in appearance or action, espe- 
cially as the description of the drugs or of the plants from which 
tiliey are derived was formerly much loss carefully attended to than 
now. Thus it will be seen, as above stated, that an Indian ]>laut, 

91 
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PicrorJiiza Kiirrom, has been substituted for the more remote^ 
hellebore of the Greek physicians. Similarly a kind of Valerian 
takes tha place of Asarahaccay arid fruits of Gardenia that of the 
juniper. This substitution would certainly bring the kind of remedy 
in which it was employed into disrepute, as the substance used for 
adulteration would differ greatly from the original drug in its 
powers and mode of action. 

“ Besides the above modes of ascertaining the natures of reme- 
dies, which, being founded on actual experience, must be termed 
improved methods, there is another mode called the Doctrine 
of signatures, Tliis is founded on the belief that every natural 
substance possessed of medicinal virtues indicates by its external 
character the disease for which it should be employed. Tims 
turmeric, rhubarb, and other roots, which have a brilliant yellow 
colour, were supposed to be specially useful in jaundice and 
diseases of the liver. Cassia fistula (amaltds)^ from the peculiar 
septa of the fruit resembling the valves of the intestines, is supposed 
to be especially destined for the cure of diseases of those organs ; 
and similarly, poppies, from the shape of their capsule, were sup- 
posed to bo useful in, diseases of the head ; and roses, from the colour 
of their petals, in those of the blood. Many small red or yellow 
seeds, especially those of cruciferous plants, were supposed to be 
useful in cases of gravel, the deposit of which they sometimes 
resemble in appearance ; and sdlap misri is used in diseases of that 
organ to which the name of Orchis (applied usually to the plant) 
is assigned. The convoluted pod of the Helicteres Isora is employed 
in colic, since it is supposed to resemble the twisting of the coils 
of the intestines. But although it is probable that the use of differ- 
ent drugs was commenced in some of the ways already spoken of, 
yet at the present day the native physicians have adopted, with 
some modifications, the idea of Galen respecting the method of 
operation of medicines; this was, that the uses of all medicines were 
derived from their elementary or cardinal properties — namely, 
heat, cold, moisture, and dryness ; and that all diseases could also 
be classed under the above heads, but that in the treatment of dis- 
ease a medicine should always be employed which was of a con- 
trary nature to the disease treated. Thus a cold disease requires a 
hot remedy and the converse. It is probable that ignorance of the 
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mtfcackment to this theory (which is well known to native patients 
QXidi hakims) is often an obstaclq to the omploymont of European 
medicines in the hands of European practitioners among natives, 
as either a remedy which they consider hot is employed for a dis- 
ease which is also considered hot, or the prescriher does not state 
whether the remedy given is a hot or cold ono oven when asked. 
Although the theory that medicine acts by being hot or cold only 
is entirely erroneous, yet it has so strong a hold on the coniidonce 
of many natives that, without some attention to it, it w^ould 
be difficult in many cases to induce them to take the medicine 
ordered. 


“ The following is a list of some of the drugs employed, show- 
ing their nature according to native ideas, and also their real use 
in European medicine : — 


Scientific name. 


Vernacular namcC 


Reference.* 


Cold medicines. 


PhyllanthueEmbl ica,| 
Linn. 

Roga centifoliaJ 

Linn. ' 

Rosa alba, Linn. 
Citrug Anrivntiuni, 
Linn. 

Tainarindus indica, 
Linn. 

Terminalia Chebula, 
Retz. 

RhugCoriaria, Linn., 


Aonla, amlika 

|Gul-guTkh 

lOul-geoti 

jNarangi 

Imli 

[Ilarcra 

Isamak 


[Brandis, 454 

„ 800 

„ 200 

„ 53 

„ 163 

„ 223 

.. 120 


Real use. 


j Astringent and acid 
I purgative. 

. Astringent and purga« 
I tivo. 

J A stringent. 
.jAstingent, tonic. 

Refrigerant. 

^Astringent. 

,1 Ditto. 


Hot medicines. 


Semecarpns Anacar- 
dinm, Linn. 
Corylua Columa, 

Linn. 

Zingiber officinale, 
Iroxb. 

Moschiu ... 

Aquilaria Agallocha, 
Roxb. 


Bhilawa 

Findak 

South 

MiiBhk 

tid 


Kahruba 


... ’Brandis, 124 
... „ 494 

Drury, 163 


...Acrid. 

I 

... Demulcent. 

I 

... Aromatic. 


•ai 

Brandig, 387 


(Ditto. 
Tonic. 

Ditto. 


^ The references are to Brandis’ Forest F/om, Drury’s Useful Plants, Hooker • 
Flora of British India^ and the Pharmacopaia of Mm, 
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Scientific name. Vernacular name. Reference. Real use. 


Dry medieintu 

Prunella (species) mi Ustukhudiis •• ..i Aromatic. 

Raw silk Ab-i-reshm ... ... Inert. 

Centaurea Behhen, Babman ... ... Tonic. 

Fsoralca corylifolia, B&bchi ... Hooke?, II., 103 . Ditto. 

Linn. | 

Ginnamonium zeyla- Dalcliini ... Brandis, 375 ... Aromatic, 

nicum, Bayn. | 

Cinnamomum Tama> .Kirkiriya ... „ 374 ... Ditto, 

la, Nees. | 

Mentha Bativa,;Vadina M-| ••• Ditto. 

Linn. | 

Crocus sativus Linn. Zafran ... ... Inert. 

Moist remedies. 

rhyllanthus Emblica, Aotila ...IBrandis, 464 ... Astrinf^ent. 

Linn. | 

Silica (of the bambu), Tabdslur .. „ 566 ...Inert. 

Vitis vinifera (rai- Zirishk „ 98 ... Demulcent, 

sins). I 

Camphor ... Kafur .. ».• Aromatic. 

Onosma cchioides, Gau-zaban ... .•» Tonic. 

Sm. I 

Coriandrum sativum, Dhaniya ... Hooker, II., 717, Aromatic. 

Linn. | 

Kymphea stellata, Nilofar ... »i« Inert. 

Wind. 


“ From the above list it will be seen that many of the cold reme- 
dies are what are used in European therapeutics as astringent 
medicines, while the hot remedies are principally aromatics, while 
remedies having various properties fall under the dry and moist 
categories.” 

A. 

Abrus precatorillS, Linn. — Indian liquorice — Gunchij raktij 
ratnaliya; described by Baker in Hooker, FI. Ind., II., 175. The red 
or white seeds arc used as a weight and as heads in a rosar}' ; hence 
the specific name, and also for fistula in native practice .The root is 
used as a substitute for, and to adulterate, true liquorice, and an ex- 
tract from it, like that from the latter, is officinal. Pharm., 74, 446. 

Abntilon indicum, Don. — Kangai; described by Masters in 
Hooker, L, 326. The leaves yield a mucilaginous extract used as 
a demulcent. The root is used in leprosy and in infusion as a cooling 
drink, and the seeds are considered laxative and are given in coughs. 
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Acacia arabica, Willd. — Bahul; described by Baker in Hooker, 
II., 293. This tree and others of the same genus yield a gum which 
is used as a substitute for gum-arabic. The bark is considered a 
powerful astringent and is used as a substitute for oak bark, and the 
leaves enter into preparations for sores and cutaneous affections 
Fharm., 62, 77. 

Acacia Catechu, Willd. — Khair; described by Baker in Hooker, 
IL,295 . The extract called kath yields an active principle consisting 
of mimotannic acid and catechu and is used as an astringent and 
tonic. Pharm., 62, 63. 

Achyrauthcs asperai Linn. — CldrcMm ; described by Drury 
(U. P., 4). The seeds are given in cutaneous diseases, the flower- 
ing spikes in liydrophobia, the bruised leaves as an application for 
stings, and the dried plant in colic. Pharm., 184. 

Aconitum ferox, Linn. — Aconite — Mitha-zahar (bazaar), mau-- 
ra-hik1i (root), maMri described by Hooker and Thonison, I., 28 : see 
also Pharm., 3, 434. This species is found above 10,000 feet and is 
Largely export ed. It yields a deadly poison used in rheumatism 
and neuralgia. 

Aconitum heterophyllum, Linn. — Aconite — Atis (root) ; de- 
scribed by Hooker and Thomson, L, 29. This species also grows at 
high elevations above 8,000 feet. It is used as a tonic, febrifuge, 
and aphrodisiac, and with A, Lycoctomwi(Bis1i)}XTidLA,Na'pellu8 
(Pilif/arkachany and Mdhiya, the roots), occurring at similar eleva- 
tions, is exported in small quantities to the plains. Pharm., 4, 434. 

Acorus calamus, Linn. — Gur-hach^ bach (root); described by 
Drury (U. P., 13). The dried rhizomes are used as a bitter, aromatic 
tonic in fevers, rheumatism, and dyspepsia, and are exported to the 
extent of about 26 tons every year from the Kumaun forest division. 
Pharm., 249. 

Actinioptcris radiata. — The Asplenium radiatum of Boyle — 
Mor^anhhi, Mor~pachh. This fern is used as an anthelmintic. 
The root of Goniopteris proliferum is used in fevers and that of 
^ephrolepU cordifolia in electuaries. 

Adiantum Capillus-veneris, Linn. — Maiden’s hair fern — the 
fnuhdraka of Kumaun. This fern and A. venustum (Pareseoshariy 
hxinsr&j) are exported from the Kumaun forest division, both as a 



726 


himXlayan bistkicts 


medicine and a dye, to the extent of about 10 mannds a year. Tliey 
are both considered astringent, aromatic, tonic, and emetic in large 
doses. The rhizomes and dried leaves of various other species of 
ferns are sold in the bazaars under the names uhilikandnyfLin and 
ifiMkanMnj corruptions of the names Scolopendrium and Poly podium 

iEgle Marmelos, Corr. — Bael — Bel ; described by Hooker, L, 
516. The fruit is a specific in atonic diarrhoea and dysentery. 
Pharm., 46, 441. 

Albizzia Lebbek, Benth. — Siras; described by Baker in Hooker, 
II., 298. The bark is applied to sore eyes and the root in making 
an ointment used in ophthalmia and in cutaneous affections and is 
given in decoction for diarrhoea. 

Allium Cepa, Linn. — Onion — Piydj. This common vegetable 
is used in special diseases as a stimulant, diuretic, and expectorant. 
A, sativum — Garlie—La/wan — ^is supposed to have similar proper- 
ties in native medicine. 

Aloe indica) Boyle — Ghikawdr; described by Drury (U.P., 26). 
The bitter inspissated juice contains a cathartic principle. A. per- 
foliataj Roxb., occurs rarely in gardens in Kumaun. Pharm., 242. 

Alstonia scholarisj B. ’^r.'—ChhatiyAn^ satiyih of the Bhabar ; 
described by Drury (U. P., 29). The. bark is a powerful tonic, an- 
thelmintic, and antiperiodic : the milky juice is applied to ulcers 
and mixed with oil in ear-ache. It is also valuable in dysentery 
and diarrhoea. A. lucida, the dMhi of Kumaun, is found on the first 
range and is said to possess similar properties. Pharm., 137, 
455. 

Amarantus fariuaceus and others of the same and allied genera 
are held to possess diuretic and purifying properties. Pharm., 184. 

Anagallis arvensis, Linn., var. coerulea — Pimpernel— JowAiA- 
mdn, jainghani ; described by Drury (F. P., IL, 128). Triturated 
it is used to intoxicate fish and to^xpel leeches from the nostrils. 

It is also used in cerebral affec^ons, leprosy, hydrophobia, and 
dropsy. 

Anatherum muricatum, Beauv.— or khas; described 
by Drury (U. P., 38). The roots are given in infusion as a 
febrifuge and in powder in bilious affections and also yield an oil. 



OP THE NORTH-WESTERN PROVINCES. 


727 


Aneilema tnberosa} Hum., Murdannia scapijlom^ Royle — 
MMi-siydIi and safed (roots). Tho rootlets furnish an astringent, 
tonic preparation and are exported for this purpose from Kuinaun. 
Pharm., 235. 

Anisomeles ovata, R. Br. — Gobam; described by Drury (F. P., 
II., 557). This plant has carminative, astringent, and tonic pro- 
perties and also yields an oil. Pharm., 168. 

Anona. squamosa, Linn.— Custard-apple — sharifuL 
Hooker, FI. Ind., I., 63. Tho powdered seeds mixed with flour of 
gram and water, make a hair-wash and the bruised leaves with salt 
make a cataplasm to induce suppuration. 

Artemisia vulgaris, Linn. — Pdti; described by Roxburgh, 509. 
This species is common in Kuinaun ; it has stomachic and tonic [)ro- 
perties and is given in fevers. A. scoparia^ Wall. — Jhao — has simi- 
lar uses. Pharm., 122, 126. 

Argemone mezicana) Linn. — Kmitela ; described by Hooker 
and Thomson, I., 117. An introduced plant now completely 
naturalized. Tho seeds yield an oil, used us a mild, cooling laxa- 
tive. The juice of tho plant is diuretic, relieves blisters and heals 
excoriations and indolent ulcers. Pharm., 22, 440. 

Argyreia speciosa^ Choisy — Gao-patta^ hkk-tdrah; found wild 
in the Dehra Diin and the Bhahar, described by Drury (U. P., 49). 
The leaves are used as emollient poultices for wounds and externally 
in skin diseases, having rubefacient and vesicant i»ropertics. A. 
aetosa occurs in the Sarju valley near Kapkot. Pharm., 157. 

Artocarpus integrifolia, Linn. — Jack- tree — kalhal; described 
by Brandis, 425. The juice of the trunk is used in glandular swell- 
ings, tho young leaves in skin diseases, and the root in decoction in 
diarrhoea. 

Asparagus adsesndens, Roxh. — Kkaimwa; described by Rox- 
burgh, 291. The tuber of this species is used as a demulcent and 
tonic. 

Asparagus racomosus, Willd . — Sitrdxval (plant), hozidan (root), 
huliydn , (fruit). The root is used in special diseases and has also 
demulcent properties in veterinary medicine. Pharm., 245. 
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Bodnningliansenia albiflora, Reich.— White rue— 
described by Hooker, L, 486. Exported and used as a medicine 
for poultry. 

Balanites Roxburghii) Planch. — Inguwa ; is found in Delira 
Diin (Royle), and is described by Bennett, I., 522. The leaves 
have anthelmintic properties and the bark is used as a cattle 
medicine. The unripe drupes have strong cathartic proper- 
ties, but when ripe are pleasant and the seeds are given for 
coughs. 

Baliospermum indicum, Dne. — Croton— jamdhjota; 
described by Drury (F. P., III., 192). The seeds are used as a pur- 
gative, but in over-doses arc an acro-narcotic poison. They are also 
used externally as a stimulant and rubefacient. The oil is a power- 
ful -hydragogue, cathartic, and useful for external application in 
rheumatism. Pharm., 201. 

Barleria cristata, Linn. — Gorp-‘j^>a^ kdla-hdnsa (leaves) ; 
described by Roxburgh, 471. The seeds are supposed to be an anti- 
dote for snake-bites and the roots and leaves are used to reduce 
swellings and in coughs. 

Bassia butyracea, Roxburgh (seepage 715 antea). Tlie Imittu* 
is used; for rheumatism and as a pomade and lip-salvo. The oil 
of B, latifolia is used for soap and emollient ointments and the 
spirit distilled from the flowers as a stimulant. Pharm., 130, 
131. 

‘ Bauhinia variegata, Linn. — Khwairdl, kachndr ; described by 
Baker) IL, 284. The root in decoction is useful in dyspepsia and 
•flatulency ; the flowers with sugar as a gentle laxative; and the bark, 
flowers or root triturated in rice-water as a cataplasm to promote 
suppuration. 

Banincasa cerifera, Savi — pethaj' humhra (see page 
700y». This gourd has alexipharmic and tonic properties and is 
given in dysuria in native practice. 

Barberis Lycium, Royle— JEas^mai; described by Hooker and 
Thomson, L, 110. Tlie root is known as kingora’-kirjaic in the hills 
and dd^hald and ddr^ehob in the plains. An extract from the roots 
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is known as rasaut, and it is chiefly from this species that it is 
obtained in Sirmor and Garhwdl. The medicinal extract is highly 
esteemed as a febrifuge and as a local application in eye-diseases. 
It is said by some to have been known to the ancient Greeks and 
Romans as ^ Lykion/ and pots labelled Best Himfilayan Lykion” 
have been found in the ruins of Pompeii, but this ideutifleation is 
disputed. In Kumaun B. aristaia and B, asiatica yield rasaut. The 
average annual export of the root from the Kumaun forest division 
is about two inaunds and from Garhwal about double the quantity. 
Pharm., 13, 436. 

Boerhaavia difihsa, Linn. — Gddorpuma; described by Drury 
(F. P., IIL, 34), The root of this common w^eed is given in infu- 
sion as a laxative, anthelmintic, and cooling medicine. Pharm., 
185. 


Bombax malabaricum, D,c, — Semal ; described by Masters in 
Hooker, I., 349. The gum is given in asthenic cases ; the root fur- 
nishes one of the mumli Jind is used as a stimulant and tonic and in 
large doses as an emetic, and the leaves are employed as an aphro- 
disiac and in special diseases, Pharm., 36, 

Boswellia tbarifera> Cole — ^Indian frankincense — the salhi of 
Garhwdl ; described by Drury (U. P., 84). The gum is prescribed 
with clarified butter in special diseases, with cocoa-nut oil for sores, 
and as a stimulant in pulmonary diseases. Pharm., 52. 

Brassica nigra, Koch.— Black mustard— iTd/i sarson. This 
and the allied species, B, alba and B, juncea^ are frequently used in 
medicine as rubefacients and vesicants. Pharm., 25. 

Briedelia montana, Roxb. — Kangnaliya ; described by Rox- 
burgh, 705. Reported to possess astringent and anthelmintic pro- 
perties and found at 3-4,000 feet, 

Buebanania latifolia, Roxb. — Ckironji ; described by Brandis, 
127. The oil extracted from the kernels of the fruit is used as a 
substitute for almond oil in native medicinal preparations and con- 
fectionery, 

Butoa firondosa, Roxb, — Palda^ dMk; described by Brandis, 142. * 
inspissated Juice obtainable by incision is used as a substitute 
for kino : the seeds as a vermifuge and anthelmintic and when 
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made into a paste as a remedy for ring-worm. B, parmflora^ 
mania — ^bas similar properties. Pliarm., 73^ 74, 79, 446. 

Buzus sempervirens, Linn. — Paprij shamtij; described by 
. Brandis, 447. . A tincture from the bark is used as a febrifuge. 

a 

Omsalpinia Bondncella) Fleming — Karmmj ; described by 
Baker, II., 254. The kernels are used as a tonic in fevers and 
made into an ointment with castor-oil and applied externally in 
hydrocele. An oil is extracted from the leaves which is used in 
palsy and rheumatism. Pharm., 63, 446. 

Calliearpa arborea, Roxb. — GkMla; described by Drury 
(U. P., 97). The bark is aromatic and bitter and is applied in 
decoction in cutaneous affections. 

Calosanthes indica, Blume — Pharlath ; described by Drury 
(U. P. 100). The bark is astringent and used in applications to 
cuts and fractures. The seeds are applied to abscesses and the offi- 
cinal syonak seems to be procured from the leaves^ 

Calotropis procera, R. Br . — Maddvy dk^ described by Brandis^ 
331. The root, bark, and inspissated juice are used extensively for 
their emetic, diaphoretic, alterative and purgative properties. Pliarm., 
141, 457, 453. 

Canna indica, Linn. — Indian shot— iKwrdm ; described by 
Drury (U. P., 106). The root is used as a diaphoretic and diuretic 
in fevers and dropsy. 

* Cannabis indica, Linn.-^J^Aa»^. See intoxicating dmgsjposteaf 
and Pharm., 216, 463. 

Capparis horrida, Linn. — Ulta-kdnta, Upuwa-'hdnta ; described 
by Hooker and Thomson, I., 178. Found in the Bhhbar. A cata- 
plasm of the leaves is considered useful in boils, swellings, and piles. 

Capricum fratescens, Linn.— Mre^a, kursdni; prescribed in 
native practice in gout, dyspepsia, cholera, and ague. 

Careya arborea, Boxb. — Vdkamhaf hdmbhi; described by 
Clarke in Hooker, II., 511. The flowers are given as a tonic in 
sherbet after childbirth. 

Carum copticum, Benth.— Lovage— A/wdin ; described by 
Clarke, IL, 632. This plant possesses valuable stimulant, 

93 
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carminative and antispasmodic properties ; it aids digestion, and 
is used in colic, colds, rheumatism and fever and is also esteemed as 
a diuretic. Pharin., 98, 99, 447. C. Carui, Linn. — Carraway — 
Kdlajira — (Hooker, L c., 680) occurs at the same elevations 
(8-10,000 feet) and possesses similar virtues. Both arc exported 
to the plains. 

Cassia Absus, Linn,— Bandr; described by Baker, II., 265. 
The seeds are used in powder applied beneath the eyelids or in tho 
foim of an ointment in ophthalmia. Pharm., 78. 

Cassia Fistula, Linn,— Kitola, Uola, rdj-brihh of the Bh&bar ; 
described by Baker, II., 256. This tree yields the commonest 
cathartic used in native medicine. The pulp around the seeds is a 
valuable laxative, tlie flowers are used as a febrifuge made into a 
confection known as gdl-kandy and the root is a strong purgative. 
The bark and leaves are applied to cutaneous eruptions. Pharm.^ 
65. 

Cassia Sopbera, Linn . — Bandr of the BhAbar ; described by 
Baker, IL, 262. Tho bark, leaves, and seeds of this tall weed are 
cathartic and tho juice of tho young leaves is applied in ringworm. 
C, Tora has the same native name in Kumaun ; its leaves are eaten 
by men and animals and the seeds are used as a remedy for itch. 
Pharm., 78. 

Cedrela Toonai Roxb. — Tdni; described by Drury (U.P., 128). 
Tho bark is astringent and has been found a fair substitute for qui-?- 
nine in fevers and bowel complaints, especially with young children. 
Pharm., 55. 

Celosia argentea, Linn .— sarwdUy gogiya; described by 
Drury (F. P., III., 15). The seeds are used chiefly in special dis- 
eases. 

Cbavica Boxburghii, Miq . — Piper longumyLirm, — ixvMpipla- 

; described by Drury (U. P., 131). P. Imigumy var. sUvaticum, 
grows wild and the fruit is largely exported as a condiment and a 
stimulant in medicine. Pharm., 208. 

Chenopodium album, Linn. — Bhatuwa ; described by Drury 
(^* P»j III., 5)* It is used in special diseases and as a laxative in 
spleen and bilious disorders. 
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Cicer arietinum) Linn. — Gram — C'/wnA (see page 693). TIio 
hairs of the stem and leaves exude an acid used as a refrigerant in 
fevers ; the seeds are considered stimulant and when roasted are 
used as a substitute for coffee berries. Pharm., 8Q. 

Cinnamomum Tamala, Nees— 7’a/ (bark), tejpdt (loaves) ; 
described by Brandis, 374. The bark and leaves are used as a car- 
minative, aromatic and stimulant in coughs and dyspepsia and 
generally as a substitute for tnie cinnamon. Pharm., 196. 

Cissampelos Fareira, Linn. — Pari ; described by Hooker and 
Thomson, I.,203. The dried root has diuretic, tonic and slightly 
aperient qualities and forms part of the pili^jari or * yellow-root’ of 
the native Materia Medica. The leaves are applied to abscesses, 
Pharm., ?• 

Citrallus Colocynthis, Schrad . — Indr dy an (see page 701). 
The fruit affords a safe and active cathartic in hepatic and 
visceral congestion. C, Hardwickiij the air-alu of Kumaun and 
pahdriindrdyan of the plains, has similar properties. Pharm., 94. 

Citrus Aurantium, Linn. — Orange— iYdmnyi— (2) C,medka-- 
Bijaura — (3) G, var. Limonvm — Jdmira — and (4) G, var. Limeita — 
Amritphal — are all used in medicine as tonics and purifiers of the 
blood, refrigerants in fevers, flavouring materials in infusions, 
pomades, &c., anti-scorbutics, stomachics, and carminatives. The 
juice is exported from the Kumaun forest- division to a great extent 
every year. Pharm., 42, 43, 45. 

Clsome viscosa, Linn. — described by Hooker and 
Thomson, I., 170. The seeds are considered anthelmintic ; the leaves 
are used as a vesicant, and boiled in clarified butter are applied to 
wounds, and the juice to ulcers. The root is administered in decoc- 
tion as a febrifuge. This plant is often confounded with Gynaji- 
dropsis pentaphylla, 

Cktodendron serrfttum, Spr,~^Ganth~bakaranyi ; described by 
Drury (U. P., 141), The leaves of this common plant are boiled 
in oil for applications in ophthalmia ; the roots boiled in water 
with ginger and coriander are given in nausea, and the seeds are 
slightly aperient. The leaves of C. infortunaturaj Linn. — Bhat — 
also afford a cheap and efficient tonic and untiperiodic. Pharm*; 
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164, C. Siphonanthusj E. Br. — Arni — also occurs and its roots 
and leaves are officinal in native practice. 

CooMospermtim Gossypiumi C.—Katera, gajra ; daficrlhod 
by Hooker and Thomson, L, 190. This small tree yields a gum 
used as a demulcent in coughs and special diseases. Pharm., 27. 

Colocasia antiquorum, Schott. — KachUf ami ; described by 
Drury (U, P., 155). The inspissated juice of the petioles is a capital 
styptic for wounds. Pharm., 250. 

Commelyna obliqua, Don.— jffow/Mm, kdm. The root is use- 
ful in vertigo, fevers, and bilious affections, and is said to be used as 
an antidote to snake-bites. 

Corcborus olitorius» Linn. — Banphal ; found in Dehra Diin ; 
described by Masters in Hooker, FI. Ind., 1., 397. The leaves are 
emollient and used in infusion as a refrigerant in fevers and special 
diseases. The dried plant toasted and ix)wdered is used in viscenil 
obstructions, 

Cordia latifolia, Roxb. — Bairdlu,baurdla; described by Drury 
(U, P,, 100), The fruit is used as an expectorant and astringent. 
Pharm., 157. 

Cordia Myia, Linn. — Koda; described by Drury (U. P., 101). 
The pulp of the fruit is used as a laxative and the seeds mixed with 
oil are deemed a specific in ringworm. The juice of the bark in 
infusion is given with cocoa-nut oil in gripes. Pharm., 157. 

Coriandmm sativum, Linn, — Coriander — Dhanhja; described 
by Clarke, IL, 717. The dried ripe fruit and the volatile oil are 
both used in medicine as an aromatic stimulant in colic and the like. 
Pharm., 101. 

Costus speciosus, s. M. — Keyu, keoli, hdt-shmn (root) ; des- 
cribed by Drury (U. P., 104). From the root a strengthening tonic 
is made and it is also used as an anthelmintic. 

Cliuum asiaticum, var. toxicarhimf Herb, — Chindarj kanica/j 
pindaTf kanmu ; described by Roxburgh, 283. A valuable eiiietie ; 
in small doses nauseant and diaphoretic. Tlie dried sliced roots are 
also emetic : the leaves with castor-oil are used in rheuinatisni and 
the juice in ear-ache. Pharm., 234. 
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Ca<nix1)ita Fepo* Linn . — BMngaj petha ; and C. memma— 
duwa (sco page 702). Both these gourds are used in medicine ; the 
leaves as applications for burns and the seeds as anthelmintics. 
Pharm., 96. 

Cnminum Cyminum, Linn . — Jim (see pogc 705.) Both fruit 
and oil possess carminative properties allied to dill and coriander : 
the seeds are largely exported to the plains. Pharm., 106. 

(Jttrculigoorcllioides, Gcarin.—Petdri; described by Drury 
(F. P., III., 458). The tuberous roots are some of those known as 
mddi-siijdh and are held in the highest esteem by native physicians 
as a specific in special diseases. Pharm., 235. 

Corcuma longa, Roxb. — ^Turmeric— //aZdi (see page 706.) 
This is much used as an application in bruises : the fresh juice as 
an anthelmintic ; the fumes of the burning root in coryza and the 
root in decoction for relieving catarrh and purulent ophthalmia. 
Pharm., 231. 

Cymbopogon Martini, Munro — Bujim, pdla-hhari. The oil, 
known as raus-ka-tel and Nimar oil, enters largely into native per- 
fumery. The roots of C. lamjer — Piriya — are also used as an aro- 
matic stimulant (see Drury, F. P., III., 641). Pharm., 256. 

Cynodon Dactylon, Pers. — Ddh ; described by Drury (U. P., 
180). This grass yields a cooling decoction from the roots and young 
leaves found useful in fever. 

Cyperus rotundus? Linn.— ; described by Drury (U. P., 
182). The roots are held to be diaphoretic, diuretic, and astringent 
Pharm., 250. 

D. 

Balbergia Sissoo, Roxb. — Siau; described by Drury (U. P.> 
186). The leaves and saw-dust in decoction are esteemed in erup- 
tive and special diseases and to allay vomiting. The oil is also 
applied externally in cutaneous affections. 

Datisca cannabina, Linn. — Bujp-hhanga, hhang-jala (roots) ; 
described by Clarke, II., 656. The roots are exported as a medi- 
cine useful as a sedative in rheumatism and to aid in dyeing 

red. 



OF THE NORTH-WBSTBBN PROVINCES. 


765 


Datura alba, Linn.— described by Dmry (U. P., 
188). The leaves and seeds are used as anodynes and antispasmo^ 
dies. Fharm., 175, 460. 

Daucus Carota, Linn.— Carrot— ffd/ar. This common vege- 
stable is used as a poultice for ulcers and boils. 

Delphinium Brunonianum, Hoyle— described by 
Hooker and Thomson, I., 27. Occurs at 14,000 feet and is exported 
for its highly musk-scented leaves, used in native perfumery and for 
temple offerings. 

Dendrocalamus atrictus, Nees— Bambu—Hdns, Msila; 
described by Brandis, 529, The bambu yields a siliceous secretion 
> ln the joints of the female plant, called hdn»Aochan or tabaihir^ 
considered by the Baids to be useful as a stimulant and aphrodisiac. 
The root is said to be a diluent, the leaves are used as an 
cmenagogue and anthelmintic and the dried stems as splinters in 
surgery, which seems to be the only really valuable use that the 
products of the bambu are put to in medicine. The product dang- 
ioc/ian is expoiied in small quantities from Kumaun. Pharm., 256. 

Desmodium triflorum, D. C. — Kudaliya ; described by Drury 
(U. P., 190). The fresh leaves are applied to wounds and abscesses 
that do not heal well. 

DiOfCOrea Tcracolor, Wall. — Yam-— Gfuthiy yajir. The tubers 
yield a farinaceous food for invalids. 

Diosp3rros Hclauoxylon, Roxb. — Tendu; described by Bran- 
dis, 294. This and the other species of ebony afford an astringent 
from the bark which is used in decoction in diarrhoea, dyspepsia, 
and the like as a tonic. Pharm., 132. 

DoHdlOg sinousil, Linn. — Lcbiya (see page 695). This and 
other similar pulses are prescribed in special diseases and as 
stomachics. 

Droiera peltata, Gm, — Mukha-jali; described by Clarke, II., 
424. The leaves bruised and mixed with salt are used as a blister 
in Kumaun. 

E. 

EiMpta emta, Lmn.—M>eh-kand, hluingra, Mbri; described 
by Drury (D. P., 202). TUe fresh plant is applied with sesamum 
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oil in- elephantiasis j the expressed juice in aiFections of the liver, 
spleen, and dropsy, and in large doses as an emetic ; also as a black 
hair-dye. The average annual export from the Kumaun forest 
division is about 5 maunds. Fharm., 128. 

ElsBRgnilS ninbellata, Thunh. — GMwdin, kankol; common in 
the hills from the Jumna to the Sarda ; described by Brandis, 3110. 
The seeds are reported to be used as a stimulant in coughs, the 
expressed oil in pulmonary affections, and the flowers as a cardiac 
and astringent. 

Blseodendron glancum, Pers.— -S/iawnya (Kumaun) mdjamu- 
wa (Dehra Ddii) ; described by Roxburgh, 214. The roqt is held 
to be an antidote in snake-bites ; a decoction or cold infusion of tlio 
fresh bark of the roots is applied to swellings. 

Embelia robusta) Roxb . — Bayabircmg (fruit) ; described by 
Brandis, 284. The fruit is said to be used to adulterate black pepper 
like that of E. RibeSy which has the same vernacular name and is 
given as an anthelmintic and internally for piles. The greater 
portion of the hayahirang exported from Kumaun seems to be the 
fruit of Mynim africam, 

Eragrostis cynosuroidesi Ret . — EdbL A common grass said 
to possess diuretic and stimulant virtues. 

Eugenia Jambolana^ Lam . — Phmnda ; described by Brandis^ 
233. The leaves and bark are astringent. 

Euphorbia pentagona, Bois.— -Mane?, Tliis and otherspecies 
of the same genus 3 rield an acrid milky juice having cathart’c and 
anthelmintic properties. Pharm., 204. 

Exacum tetragonum* Roxb. — TUakhana; described by Rox- 
burgh, 133. It is used as a tonic in fevers and a stomachic hitter. 
Pharm., 140. 

P. 

Feronia Elephanfumr CorT.—KaMel; found in the .Siw61iks 
and Bh&bar ; described by Drury (U. P., 220). This tree yields a 
gum used for the same purposes as gum-arabic ; and the leaves are 
carminative and stomachic, especially with children. Pharm., 48. 

Ficus Carica> Linn. — Fig— Anjfr; described by BrandiSy419. 
The fruit is used medicinally as a laxative. 
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FicttS indicay Boxb. (F, hengalensUf Linn.) — Bar^ bat ; described 
by Drury (U. P., 221). The juice collected from incisions in the 
bark of the banyan-tree is considered a specific in cracked heels, 
excoriations, and sometimes for tooth-ache, lumbago, and croup. 
Pharm., 217. 

Fioas religiosa, Linn.— Pijtwl ; described by Drury (U. P., 225). 
The young shoots are used as a purgative and have some roj uta- 
tion in skin diseases ; the bark of this and the preceding is used as a 
tonic in desoction. The seeds are given in electuary as a purifier of 
the blood. 

Ficus hispidftyLinn.,/. — KAgoha^gohlay dlv&ro^ totmila; described 
by Brandis, 428. The fruit, seeds, and bark are possessed of emetic 
properties. Pharm., 217. 

Ficus glomerata, Boxb.— GHllar ; described by Brandis, 422. 
The bark is used as an astringent and a wash for wounds. The 
milky juice is given iu piles and diarrhoea and in combination with 
sesamum oil in cancer. The root is useful iu dysentery. 

Flacourtia sepiaria, Boxb. — Kandai; described by Brandis, 18. 
This tree yields an antidote to snake-bites from an infusion of 
the leaves and roots : the bark triturated in sesamum oil is used as 
a liniment in rheumatism. 

Fcsniculum vulgare, Linn. Fennel — Son/; described by Clarke 
in Hooker, II., 695. It is used as a carminative and stomachic, 
cultivated. Pharm., 100. 

Fraxinus floribunda, Wall.— described by Brandis, 802. 
A concrete saccharine exudation (manna) from the stem is obtained 
by incision and is a substitute for the ofiicinal manna. Pharm., 136. 

FuXnaria parviflora, Lam.; Var. Vaillantiij the KJiairuwa of Ku- 
inaun, also known as pitpdpray mijdlu ; described by Hooker, /., and 
Anderso^ in Hooker, L, 128. The dried herb is employed as a 
diu^reti'^ anthelmintic, diaphoretic, and aperient, especially as a blood 
purifier. The average annual export from the Kumaun forest 
division is about 82 maunds. 

0 

' OentianaKnrroo, Royle.— irf«K-HimAlayan gentian. 
Thu plant occurs near the snows. There are four or five alliedsf ecies, 
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all of which are exported to the plains to the extent of abont five tons 
a year, and are there sold as a valuable bitter tonic. See Royle, 
111. Bot., Him. Moan., pi. 58, fig. 2, and Pharm., 149* 

Gleraninm ocellatum, Camb.— described by Edge- 
worth and Hooker, in Hooker, L, 433. A very common 
plant in Kumaun, which possesses diuretic and astringent pro- 
perties. 

Gloriosa snperba, Linn.— Hw/* mngdlf hish nhi^dla ; described 
by Drury (U. P., 234). The root is used in si)ecial diseases, but is 
said to be poisonous in large doses. Pharm., 242. 

Gllldlina arborea) Roxb. — KumbMr^ gumhhdr} describee^ by 
Drury (U. P., 234). The root is given in coughs, rheumatism, and 
special diseases, and is said to have anthelmintic properties like A. 
asiatica, Pharm., 164. 

Gossypium herbaceum, Linn. — Cotton — Kapds* The down of 
this well-known shrub is applied to burns ; the seeds to increase milk, 
also in epilepsy and as an antidote to snake-poison ; the root as a 
diuretic, emenagogue, and demulcent, and the leaves in decoction as 
a tonic in fever and diarrhoea. Pharm., 33. 

Grewia asiatica^ Linn.— PAamya; described by Masters in 
Hooker, I., 386. The leaves are used as an application to pustular 
eruptions and the fruit in sherbet as a refrigerant in fevers and a 
gargle for sore-throat. 

Gynandropsis pentaphylla, D. 0. — Katkal parhar; described 
by Hooker,/., and Thomson in Hooker, I., 171. It occurs common 
in the Bhabar ; the leaves are used as a rubefacient and vesicant ; the 
expressed juice is given with salt in earache ; the seeds in powder are 
given with sugar internally in fevers and bilious complaints, and the 
entire plant with sesamom oil is used as an ointment in cutaneous 
affections. Pharm. 25. This plant is often confounded with CUom 
vUeoBa in native shops. 

H, 

Hedychium spicatum, Smith — Kackdr~kachUf kapdf^kachrifbanr 
haldL It possesses carminative and stimulant properties and is 
especially used as a cattle medicine : it is exported from Kumaun 
to the extent of a few tons annually. Pharm., 232. 
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Helioteres Isora Linn. — JhaiMa-phalj maror^phal; described 
by Masters in Hooker, L, 365. The seeds according to * the doctrine ot* 
signatures’ are considered useful in colic and diarrhoea and as a blood 
purifier: and are exported fj*om the Kuinaun forest division to the 
extent of about a ton per annum. 

Heliotropium brevifolium, Wall.— cMtipIdl 
The whole plant is laxative and diuretic; the juice is used as 
an application to sore-eyes, gum-boils and sores generally to pro- 
mote suppuration and as a cure for the sting of nettles and insects. 

Herpestis Monniera, H. B. et K. — JaUnim; described by Drury 
(U.^P., 249). A dose of six mdshas of the leaves steeped in water is 
an esteemed aperient ; the water may be used as an embrocation in 
skin diseases and croup, and the juice with kerosiiie-oil is used in 
rheumatism Pharin., 161. 

? Hiptage Madablota) Goertn. — Aita4ngala ; described by Hooker, 

L, 418. The leaves are esteemed useful in cutaneous diseases. 

Holarrhena antidysenterica, B. Br.— Awdr and moriya of 
Bijnor and Mer, kMa^ kura of Kumaun; described by Brandis, 326. 
The bark is a specific in dysentery : hence the name, and the 
seeds are also said to possess similar properties. Pharm., 137, 455. 

Hordeum hexastichon, Linn. — Barley — Jan. The husked seeds 
form pearl barley, a favourite food for invalids and in decoction a 
drink in fevers. Pharm., 253. 

Hymenodictyon excelsuiU) Wall. — BMlan, hhalena, hhamem, 
dkauli; common in the Kota Dun; described by Brandis, 267. 
The inner coat of the bark possesses the bitterness of cinchona 
and its astringent properties. Pharm, 117, 

Hyoscyamus niger, Linn. — Henbane— JK/iora^dm a;Wm(seeds); 
occurs wild and is also cultivated. The seeds are given in native 
medicine as an anodyne and sedative in mental diseases. Pharm., 
178. 

I 

Ichnocarpns fratesoensi R. Br.—Dddhi; described by Drury 
(U. P., 259). The root possesses alterative, tonic j)roperties and is 
employed as a substitute for sarsaparilla : the stalks and leaves are 
U9ed as 4 decoctiw in fevers. Pharm., 138. 
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J- 

Jasminnm grandiflorum, Linn.— /d/tt; very abundant in low 
valleys ; described by Brandis, 313. The flowers and their essence 
are used as an application in skin diseases, headache and weak eyes; 
the leaves are used in toothache. Other species of this genus are also 
found in Kumaun and are employed in making perfumed waters. 

Jatropha CurcaS) Linn.— Safed ind; described by Drury (U. P., 
276). The oil from the seeds is used as a purgative, but is uncertain r 
it is also applied diluted in rheumatism : the leaves warmed with 
castor-K)il form a poultice for bruises : the seeds in over-doses are 
poisonous, and the milky juice is used to destroy maggots in sores on 
sheep. Fharm., 203. 

Jnglans regiai Linn. — Walnut — AkoTy akkrot, kharot. The 
bark is used as an anthelmintic : the leaves are astringent and 
tonic and in decoction a specific in strumous sores: the fruit is given 
in special diseases and rheumatism. 

Justicia Adhatoda> Linn. — Basking / described by Drury as 
Adhatoda vasica (U.P., 16). The flowers, leaves, and roots are 
considered antispasmodic and anthelmintic; the juice is found useful 
in pulmonary affections, and a tincture is also commonly given as an 
expectorant. Pharm., 162. 

K, 

Eydia calycina* R. W.—Puta ; described by Masters in Hooker, 
1., 348. The bark is mucilaginous and is used to clarify sugar. 

L. 

Lepidium sativuni) Linn. — Cress — Halang, The seeds of this 
common vegetable are used as a tonic laxative and antiscorbutic 
and as a gentle stimulant in indigestion, 

Lilium walUchianum, Boyle— Findwa, The dried bulb scales 
possess demulcent properties and are used like salep in pectoral 
complaints. 

Limonia acidissima, Linn. — Bali ; described by Hooker, L, 
507. The root is purgative, sudorific, and used in colic: the leaves in 
epilepsy and the dried fruit as a tonic and disinfectant. Pharm., 43. 

y jnnni Linn. — Flax. The seeds are the linseed of 

the pharmacopoeia, of which the uses are well knowp, Pharm., 37. 
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M. 

Kallotus pllillipinensiS) Miill.— roli ; described by 
Drury as RoUlera tinctoria (U. P., 378). The powder on tlic seeds 
is a valuable authelmiutic, vermifuge, and purgative. Pharm., 
202 . 

Halva rotundifolia, Lmn. — Smchala ; described by Masters in 
Hooker, L, 320. The seeds are demulcent and are used especially in 
bronchitis, inflammation of the bladder, and hsemorrhoids, and 
externally in cutaneous affections and coughs. 

Halva sylvestris, Linn. — hanji^ tUckuni; described by Masters 
in Hooker, L, 320. It is a valuable demulcent in pulmonary affec- 
tions and a substitute for the marsh mallow of Europe. 

Hangifera indica, Linn. — Mango — Amb» The sliced rind of 
this well-known fruit is astringent and used as a stimulant tonic in 
debility of the stomach ; the kernels are styptic in hajmorrhoids, 
astringent in diarrhoea, and tonic in fever. Pharm., 59. 

Helia AzedaracL Linn. — Bakd^an, dek, jek,hetain; descrihed 
by Brandis, 68. The bark of the root and the pulp of the seeds are 
anthelmintic in small doses and poisonous in largo doses. Phann., 55. 

Helia indica, Linn — N{m; described by Brandis, 67. The 
bark, leaves, and seeds are all really valuable ; the bark as a 
febrifuge and substitute for quinine ; the leaves as a cataplasm for 
wounds and sores; and the seeds for their oil, which is used as an 
anthelmintic and an application to foul sores. Pharm., 55. 

Hentha viridis, Linn, — Spearmint — Pakdri pudina. The oil 
obtained by distillation from the fresh herb in flower is inferior 
only to peppermint and is useful in cholic, nausea, and “flatulence. 
Pharm., 166. 

Himosa mbicaulis, Lam. — Agla ; described by Baker in Hooker, 
IL, 291 ; M, pudica^ Lmn.--Lajawanti ; described by Hooker (Ic.) 
The seeds of both are used as purifiers of the blood, and the 
leaves are given in infusion in piles, and pounded they are applied 
to bums. 

HirabUlis Jalapa Linn.— The root forms a safe and 
efficient purgative equal to jalap, and the leaves are applied to 
absces^les. Completely naturalised in.Kumaun. Pharm., 164. 
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Momordica charantiai Willd. — Karela ; described by Draary, 
U. P., 306 (see page 700). Used as a laxative and in pre)mration as 
an ointment for sores and the juice of the leaves as an anthelmintic. 

Moringa pterygosperma, Gcertn.— 5'a/tq/na— Horse-radish 
tree ; described by Hooker, IL, 45. The fresh roots are vesicant 
and rubefacient and useful in rheumatism. Used internally,’ the 
fresh juice of the roots has stimulant and diuretic [jroperties and the 
root in decoction furnishes a gargle. The seeds yield a fine oil 
nseful in rheumatism, and the tree itself a gum used as an anodyne 
in headache and as an application to buboes. Pharm., 61. 

Morus indica. Linn. — Indian mulberry — Tdtn; described by 
Brandis, 408. The fruit forms a sherbet used as a refrigerant and 
the bark a vermifuge and purgative. The fruit of if. serratay 
Boxb. — Kemu — and M, Imigata, Wall., Sigdk-tdt — is said to possess 
similar properties. Brandis, 409. 

Mucuna pruriens, D. C.— Cowhage— described by 
B iker in Hooker, IL, 187. The hairs of the legume are machanically 
aathidmintic and are given in round worm : sec Phann., 73. The 
seeds are given with milk in special diseases and snake-bites and 
the leaves as a vermifuge. M, atropurpurea, the ba Idhaki of Kumaun, 
is said to possess similar properties. 

Murraya Eosnigiit spreng. — Gani, gdndla; described by 
Hooker, L, 503. The seeds yield a clear transparent oil known as 
simboli oil ; the root is laxative and both bark and roots are stimulant 
ajid used in cutaneous diseases and to check vomiting. Phann., 
49. 

Musa^Sapientum) Linn.^—Plantain — Kela, This well-known 
fruit is demulcent, antiscorbutic, and alterative ; the tender leaves are 
used as a dressing for wounds, blisters, and sores, and as eye-shades 
in ophthalmia ; the root and stem are considered in native practice 
purifiers of the blood and are good in scorbutic complaints and 
special diseases. Pharm., 233. 

Myrioa sapida— iiTdipAa/; described by Brandis, 493. The 
fruit is eaten, and the bark is used externally as an anthelmintic, 
stimulant, and rubefacient, and in the arts as a tanning agent. 
Natives use it in epilepsy and to rub the body after illness. The 
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average annual export of this bark from the Kumaun forest division 
is about fifty tons. Fharm., 217. 

Hyrsine afirioana, Linn., the so-called box— Pa/wfn-c/m, 
cMpra ; described by Brandis, 286. The fruit is said to be a power- 
ful cathartic vermifuge. It is sold in the bazaars as hayaUra^ig, 
a name also of Embelia Ribes ; used also in dropsy, colic, and as 
a laxative. About a maund is exported every year from the Kumaun 
forest division. M* semmrrata^ Wall., also called Mipray is said 
to possess similar properties. 

N. 

Nardostachys Jatamansi, D. C.— Spikenard— 
hal, balkar. Royle, t. 2. This plant occurs above 12,000 

feet and its roots with those of certain species of Viilerian, especially 
V, Hardwickii (shameo, roots), are exported through the Kumaun 
forest division to the extent of about twenty mauiids per annum. 
They occur in the form of short pieces of an underground stem, 
about the thickness of a quill, covered towards one extremity or 
almost entirely with coarse, dark, huir-like fibres. It has all tho 
properties of Valerian in a high degree and is used as a stimulant 
and antispasmodic in hysteria and epilepsy. N, gmmUfloray a 
larger species, also occurs in Kumaun at similar elevations. Pharm., 
120. : Bird., 46. 

Nelumbium speciosuni) Willd. — Lotus — Kanwal; described 
by Hooker/, and Thomson in Hooker, I., 116. The nuts are eaten 
as a tonic in disorders of the digestive functions. 

Nerium odoruni) Alton. — Oleander — Kaniyur; described by 
Drury (U. P., 323). All parts of the plant are poisonous and are 
used in native practice in leprosy, cutaneous affections, and as an 
anthelmintic. The bark in paste is used in ringworm and itch 
and a decoction of the leaves externally as a vermifuge. Pharm., 
139. 

Hicotiana Tabacumt lann. — Tobacco — Tamdkuj dhamdkti. 
For the medicinal uses of tobacco see Pharm., 178, 460, and 
O’Shaughn., 471. 

Nyotanthes Arber-trirtis, Linn.- JfiJn, haraxnglm; described 
by Drury (U.P., 323). Used in native practice for ringworm 
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and to promote the adhesion of broken bones, also in indigestion : 
the bark is an astringent and is used as a gargle and in applications 
to sores and ulcers. 

0 . 

Odina Wodier* Roxb.— jihan ; described by Hooker, 
IL, 29. The bark is used in, decoction as a lotion in impetigo 
and obstinate ulcers : the gum and leaves have also astringent 
properties and are applied to bruises and wounds. Pharm., 60. 

Olea glandalifera* Wall. — Gair, gaM, garur; described by 
Brandis, 309. The bark and leaves are astringent and are used 
as an antiperiodic in fevers. 

Onoama echioides, Lmn.^Maharanga, Idl-Jariy and ratari’^ot 
(root), (leaves), gul-i-gau^zahdn (dowers). 'The bruised 

root is applied to eruptions, the leaves as an altei^ive, and the 
flowers in cases of rheumatism and palpitation of the heart as a 
cardiac and stimulant. Exported through Dehra Diin. The root 
is also iised as a dye. It appears that under the name ^ratanjot' 
the roots of Geranium nodosum, Linn.; of Potentilla nepalensis, 
’Hook,; Macrotomia euchroma, H. /. eU T.; and Jatropha Curcas, 
are also collected and sold. 

Ophelia Chiraytai Gris. ; Agathotes cUrayta, Don. — TUa^khdna, 
eUfayta, Some call this species the true Ddkhini chiretta or true 
Nep&l chiretta. The former name is properly applied'to a South- 
Indian species, Andrographis paniculata, and the latter name may 
perhaps suit, as 0. Chirata occurs in Nepal. Equally good 
chiretta is obtained from 0 , purpuraseens, 0 , cordata, 0 , spedosa, 
Agathotes angustifolia and A, dlata. All yield a valuable bitter 
extract used as a tonic and febrifuge and corrector of biliary dis- 
turbance. About six tons are exported every year from the 
Kumaun forest division. See further Pharm., 149 : As. Bes., XL, 
167. * 

Oxalis corniculatay Linn. — Chalmori; described by Edge- 
worth and Hooker /. in Hooker, 1., 436. The leaves, stalks, and 
flowers possess refrigerant and antiscorbutic properties and are used 
internally in fevers, dysentery, and scurvy, and externally to 
remove warts. The juice is useful in removing iron-moulds. 
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PoBonia emodi» Wall. — Clumdra (the plant), sujiiniya (the young 
edible shoots), hhkma-madiya^ yet glide of the Bhotiyas ; desicribed 
by Hooker /. and Thomson in Hooker, L, 30. The tubers are some 
of those exported under the name hihK and are probably those known 
as padam-chfidL There is nothing in the local Materia Medica re- 
^ quiring further investigation more than the roots exported under the 
name ^hikk^ and * nirhieV Under the former come the various spe- 
cies of aconite. A. erox is the maura, 7nddr or mdhur bikhj and 
Madden tested it to see whether it deserved the name ^mlthaf sweet, 
and found it was so : but this was soon succeeded by the most 
distressing burning all over the mouth and fauces, though nothing 
was swallowed; Dr. Royle says that Polygonatum vertidllatum^ 
Linn., is called ^^Uha-diidhiya in Sirmor and Smiladna pallida is 
called dddhiya-mohuray and both are poisonous. The cylindrical 
tuberous roots of Delphinium kaehmerianum, Royle, found at Pindari 
in Kumaun and Bhojgara on the south side of the Kawari pass in 
Garhwdl (11,000-14,000 feet), are absolutely identical with the 
ordinary nirbiei roots. Bed Madden, An. Mag., N. 11., 2nd Ser., 
XVllL, 445, 

Parmelia kamtsohadalis, Esch, — Lichen — ChalchaHraf pat~ 
tkarke^pJdL Several species are exported to the plains and are used 
in native practice as a tonic febrifuge and antiperiodic. See Pharm,, 
260, 

Peucedanxini graveolens, Benth. — Dill — Soya; described by 
(^rke in Hooker, II., 709. An excellent carminative for relieving 
ftiulence in children. Pharm., 101. 

Pharbitis Nil, Choisy — Bamra; described by Drury (U. P., 
350). A safe and effectual cathartic. Pharm., 155. 

Phyllantbus Exnblica) Linn. — Amla^ aonla; described by Bran- 
dis, 454. The dried fruit is astringent and when fresh is given as 
a tonic aperient : the flowers are refrigerant and aperient and the 
bark is astringent. See Pharm., 204, and O’Shaugh., 551. The 
leavea of Paraphyllanthua urinaria (eerdhi) and of Phyllanthue 
nirui^ Linn., are given in idfusion as a diuretic and the fresh roots 
of both in jaundice. See Drury. 

94 
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Jlicrorhiza Kurrua, Roxb.— -iTwrMwa. Found only at high 
elevations about 11,000-14,000 feet : the bitter roots are exported 
with Saxifragh ligulata under the name jtdkhdn-hed, and with 
Gentiana Karroo under the name kdtki^ to the extent of about tliree 
tons a year and are used as a tonic. Nima quassmdes occurs in 
upper Garhwitf'*'(Sj50(J-8000 foot) and is known as karuri and has 
similar uses.' 

Finus^ongifolia) Roxb. — Pine — CMr, Tin's pine is very com- 
^fton in Kumaun and yields a turpentine and resin : for uses see 
Pharm., 222, 219. The turpentine from P. Gerardiana is used 
principally in special diseases, and that from P. Deoddra in 
Cutaneous diseases and as a diuretic. Pharm., 225. 

Pistacia integerrima; j. L. S. — Kab'a, kakra-singi ; describ- 
^ by Hooker, II., 13. The gall-like excrescences formed on the 
leaves ai|^ petioles in October are exported as a medicine and are 
esteemed useful in coughs, asthma, fever'and dysentery, and as a 
sedative* They occur black, hard, rugose, hollow, irregularly 
crooked, often 6 '-7' long. Tho average annual export from the 
Kumaun forest division is about seventy maunds. Brandis, 122, 
»74. * 

Fithecolobium bigBIoinniZ!, Mart. — KacMora; described by 
Brandis, 173. A decoction of the leaves is used in leprosy and as 
iSfetimulant to promote the growth of hair. 

PlantagO major, Linn. — LuJiuriya, It is doubtful whether this 
has the properties of P. decambem^ Forsk., the uhaghol of the 
bazars. Pharm., 182. 

HumbagO zeylanicar Linn, — CUta^ cUtra ; described by Rox- 
burgh, 155. Tho roots triturated in water form a vesicant and in 
tincture a good antiperiodic ; they are exported from the Kumaun 
forest division to the extent of about twelve maunds annually- 
Pharm., 170; O’Shaugh., 508. • 

Pongamia glabra, Vent.— Pdj^ar, Sukh-cham ; described by 
Baker in Hooker, IL, 240. The seeds yield an oil much used 
in- skin diseases and as an embrocation in rheumatism : the 
leaves are also officinal. Pharm., 79, and J. Agri.-H., Cal., X., 
223 , ; _ ^ 
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PontederaVaginalis, Linn.— ; described by Drury 
(U.P., 364). The root is chewed for toothache and the bark is 
eaten with sugar for asthma. 

Fopulns Ciliata> Wall. — Chahwja^ clmnnhja, chan, gar-pipal t 
described by Brandis, 475. It is occasionally, used as a tonic 
stimulant and purifier of the blood. 

Portulaca oleracea, Linn.— Small purslain— ; 
described by Drury (U.P., 364). The bruised leaves are used as aa 
anodyne' and are given as a refrigerant and antiscorbutic in 
cutaneous diseases. Bird., 38. 

Premna integrifolia, Linn . — Bahardm of Garhwnl ; described 
by Drury (U.P., 365.) The root is given in decoction as a cor- 
dial and tonic ; the leaves beaten up with pepper arc also ad minis-' 
tered in colds and fevers. The wliole plant is given in decoction in 
rheumatism and neuralgia. The milk of the bark of P. mucronata, 
the agnldn of Kumaun, is applied to boils and the juice is given to 
cattle in colic. 

Primula speciosa) Linn. — Bish-kopra, jaUMtra, It is found 
along streams from 3,500-5,500 feet in Kumaun : it is said ter 
be poisonous to cattle and is used externally as an anodyne. 

Prinsepia UtiliSi Royle. — Chirara, jhatela, dhatela, phaldica^ 
bhekla ; described by Hooker, IL, 323. This shrub yields an 
used as a rubefacient and as an application in rheumatism and pains 
from over-fatigue : a small quantity is exported from the forests 
and pays a duty of five rupees per maund. 

Prunus Communis, var. domestical Linn. — Prune. See page 
712. The dried drupe is considered a lax itive and emollient and is 
used in medicinal confections. Pharm., 86. The alu~hukhdra is 
used as a refrigerant and laxative both in a cold infusion and a con- 
fection. P. perska — ^the peach — ^is given as a demulcent and anti- 
scorbutic and stomachic. Tho oil from the kernels is considered a 
valuable vermifuge and strengthener of the hair. The kernel of 
Puddum is used in stone and gravel, and that of P. Padns yields a 
poisonous oil,likeoilof almonds, much used in medicinal prepnr.itions. 

Psidium Quyava, Linn.— Guava— ; described by Baker 
» &0«k«r) U., 148. The bark of the root is given in decoction in 
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infantile diarrhoea and the young leaves as a tonic in diseases of 
the digestive functions. Pharm.,^2. 

Pueraria tuberosa, ' D.O.; Hedysarum tuberosum, Roxh.— 
Bildirkand, bili, birdli-panwa (Kumaun), sural (Jaunsdr), sardr, 
sarwdla (Bijnor); described by Baker in Hooker, II., 197. The 
tubers are dug up and exported in large quantities to the plains, 
where they are considered demulcent and refrigerant in fevers and 
useful as a cataplasm for swollen joints. 

,^Failica Granatum, Linn. -Pomegranate— (cultivated); 
ddrim (wild) ; naspdl, kushidla (rind of fruit). The root-bark and 
dried rind possess powerful astringent properties frbm the presence 
of ^nnin. The former is considered anthelmintic in European 
practice and the latter astringent. See Pharm., 93, 447. 

Putranjiva Rozburghii, Wall. — Mi, putmjiva; described by 
Drury (U. P., 372). Given in decoction in colds and fevers. 

Pyrus Cydouia* Linn. — Quince — BiU, See page 713, Cydonia 
Tulgaris, The seeds are used as a demulcent in native practice and 
as a tonic ; also in decoction in dysentery and special diseases : 
^’harm., 86. 

Q. 

Querens incanay Roxb. — Bdnj ; described by Brandis, 482. 
The acorn [siUsupdri) washed and powdered is used as an astringent 
in indigestion, diarrhoea, and asthma. Pharm., 209. 

B. 

Bandia dumetornmf Law. — Maiuphal, many^l, karhar ; des- 
cribed by Drury (U. P., 373). Tlie fruit is highly esteemed as an 
emetic and is used to poison fish and the bark of the root in infusion 
to nauseate. Pharm., 118. 

Baphanns sativus, Linn. — Radish — MdlL The seeds of this 
common vegetable have diuretic and laxative properties and the 
roots are prescribed in native practice for special and urinary 
diseases. 

Bbeumei&odh Wall. — Bolu, This species is found near the 
Pindari glacier and at similar elevations in Kumaun and Garhw&l ; 
the average annual export from the Kumaun forest division is 
r fthqp|lt ijOOOtt). This and R, Webhianum, Royle, are used as a 
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fitibstitute for Turkey rhubarb, R, emodi is less active as a pur- 
gative and more spongy in textuie. See Pharm., 187 : O’Sliaugh., 
519 ; Panjab Products, 370 : J, A.-H. Beng., L, ; Birdwood, 
70 ; Pereira Mat. Med., IL, 485. 

Bhododendron campanulatum, T^oii.—ChhwU; described by 
Brandis, 281, The leaves are exported to the plains, to be made 
into a snuff called kulds-kashmiri^ useful in colds and head- 
aches. 

Bicinus communis, Linn.— Castor hem— Rendu This well- 
known plant yields the medicinal oil used as a purgative, Ac. 
Pharm., 201, 462 : O’Shaugh., 556 : Drury (U. P., 375). 

Boylea elegansi Wall. — Tit-paitiy kauris The leaves are used 
as a bitter tonic febrifuge, 

Bubia GOrdifolia, Linn . — MajethL The natives consider the 
toots most useful in cases of poisoning, cutaneous eruptions, dysen-^ 
tery, and as a tonic to promote menstruation, Pharm., 118 : Drury 
(U.P,, 379). 

Bumez acutus, Roxb . — Jangli pdlak ; described by Drury 
(F, P., III., 49), This plant has cooling properties : the leaves 
are applied to burns and the seeds are applied as the lij-hand of 
the bazars, 22, acetosa is also widely distributed and known under 
the same vernacular name and also as * Almoray whence the name 
of the capital of Kumaun, as Mussooree is derived from the verna- 
cular name of Cariaiia nepaknsis, 

a. 

Saliz tetrasperma, Roxb. — Gar~bi/ush; described by Bran- 
dis, 462. The bark in decoction is of some account as a febrifuge, 
Pharm., 213 : O’Shaugh., 606. 

Sazifiraga ligulata, Wall. ; Var. dliata, Hoyle. The roots of this 
and perhaps P.Kurtua {antea) and Kurroo [antea) are all exported 
to the plains a's pdhhdn~bhed or pdthdn*bhed and jintidna and are 
used as a tonic in fevers and also in diarrhoea and coughs and as an 
untiscorbutio. The average annual export from the Kumaun forest 
division is about thirty inaunds, 

SApindus detergenSi Roxb . — KanmaVy ritha; described by 
®ruty (U, P., 393), The nut is used externally in cutaneous 
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. ftfFeotions and internally in epilepsy and headache and as an ex- 
pectorant f«,lso in the arts as a detorgeat^ It is exported from the 
Ktimaun forest division to the extent of about twenty tons per 
annum. 

Scindapsus ofSicinaliS) Schott. — Gaj-pipali, Jidth-ungliya, The 
dried and sliced fruit has stimulant, diaphoretic, and anthelmintic 
Viitniis. Pharm., 250. 

Semecarpns Anacardinm, Linn., F.—BUJdwa, bhaliau^hhdla ; 
described by Hooker, II., 30. The acrid viscid juice between the 
laminsB of the shell possesses powerful caustic properties and is used 
as a vesicant : see further Pharm. 60 : K. Dey, 105. The average 
-annual export from the Kumaun forest division is about five 
maunds. 

* Sesamnm indicnm, Linn . — TilL See page 764. This plant 
furnishes the sesaraum or sweet oil, used as a substitute for olive 
oil in native practice. Pharm., 151 ; Drury (U. P. 402) : O’Shaugh., 
479. 

Sesbania SBgyptiaca, Pers.— Jbni#; described by Baker in 
Hooker, II., 114. The seeds have stimulant and emenagoguic pro- 
perties and are used in cutaneous diseases and itch : the leaves are 
\ised in poultices to promote suppuration, and the juice of the bark 
internally as an antiscorbutic. 

Shorea robusta, Roxb. — Sdl ; described by Drury (U. P., 405). 
The resin {rdl or dhamar) is an efficient substitute for pine 
resins in plasters ; in native practice, the resin is taken internally 
in special diseases and applied as a styptic to wounds. Pharm., 33. 

Solanum indicum, Linn. — Katang-kdri ; described by Drury 
(U. P., 408). The root is used in decoction in dysuiia and in fevers 
and coughs: and when powdered as an anodyne. The juice of the 
leaves boiled with ginger is used to stop nausea. Pharm., 181. 

Solanum tuberosum, Linn.— The tubers are occasionally 
used as a substitute for salep. 

Solanum esculentum —i/a^/ran, hhutta. See page 703. The 
leaves possess narcotic properties : nearly every species of this 
genus in Kumaun affords some aid to the native Materia Medica. 
Pharm<j^ 
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Spondias mangifera) Pers. — Hog-plum— i4m6rtm ; described 
by Hooker, II., 42. The hark is used in dysentery and a decoc- 
tion of the wood in special diseases ; the juice of the leaves forms 
an application in earache and the gum and fruit are eaten. . 

Stercnlia urens. Roxb.— hdu ; described by Masters in 
Hooker, I., 355. The leaves and tendor branches steeped in watejf 
yield a mucilaginous extract useful in pleuro-pneumonia in cattle. 

Streblus asper, Lour.— /SiViom, nhsa; described by Drury 
(U.P., 211). The milky juice is applied to cracked heels, sore 
hands, and has astringent and septic qualities. The bark in 
decoction is given as a lotion in fevers. 

Symplocos cratcagoides, Ham.— lodh; described by 
Brandis, 299. The leaves are considered astringent and are used 
in ’diarrhoea and as an application to fresh wounds and the bark 
in tanning. About nine tons are exported every year from the 
Kumaun forest division. 

T. 

Tazus baccata) Linn. — Yew— Irdhmi; described by 
Brandis, 539. The leaves are used in native practice in epilepsy 
and indigestion. 

Tephrosia purpurea^ Pers, — Sarphnilca; described by Baker in 
Hooker, II., 123. The leaves and seeds possess astringent, tonic, 
febrifugal properties. The leaves of T, Candida^ the lehtiya of 
Kumaun, are used to poison fish. 

Terminalia Chebnla, Retz. — //«>; described by Drury (U.P., 
431). This and other species of the same genus yield nuts much 
used in medicine and the arts. See Pharm. 89 ; K. L. Dey, 117 : 
Birdwood, 34. 

Tetrantbera laurifolia, Jacq. — Gar bijaur, meda-lahn; 
described by Brandis, 379. The oil from the berries is used in 
rheumatism ; the bark triturated in water or milk, or even dry, is 
applied to bruises and is given internally in infusion in diarrhoea ; 
the leaves have a rich aromatic odour. Pharm., 88 : 0’Sliaugli., 548. 

Thalictrnin foliolosum, D.O.— pengh-jan, harmat ; 

described by Hooker /. and Thomson in Hooker, L, 14. The roots 
are exported from Kumaun under the name imamira and are highly 
alued in ophthalmia and as an untiperiodic. Pharm., 5. , 
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Tinospora cordifolia^ Miers-- Gtilamha; described by Hooter 
/. and Thomson in Hooker, 97. The stems yiel d the well-known 
extract known as gxdancha or giloi, a much-esteemed specific in 
stings as well as infever and rheumatism. The leaves bruised and 
mixed with honey are applied to ulcers, with oil to the head in 
neuralgic affections, and in decoction for gout. The extract is 
made from the root by boiling for twelve hours and then strain- 
ing and evaporating the water. The annual average export of 
the extract from the Kumaun forest division is about two maunds. 
Pharm., 9, 435. 

Toddalia aculeatat Pers. — Kanj ; described by Hooker, I.y 
497. The root-bark has tonic, stimulant, and anti-periodic pro- 
perties. Pharm., 47, 442. 

Trichodesma indicar H* Br. — RatmandL The natives con- 
sider it to be an antidote in snake-bites ; the leaves are used as a 
poultice and in cold infusion as a purifier of the blood. Pharm., 

158. 

Trichosanthes palmata^ Roxb. — IndTdyan; described by 
Clarke in Hooker, II., 606. The roots and fruit are poisonous and 
are used in pleuro-pneumonia in cattle. Pharm., 9fi. T, cucim>- 
ennay Linn., gives seeds, tender shoots, and dried capsules, all of 
which are used as medicine. O’Shaugh., 351. 

Trigondla Fmnnm-grmcnm, Roxb. — Fenugreek— ; 
described by Baker in Hooker, II., 87. The seeds are stimulant, 
aromatic, and laxative, and are given in colds, coughs,^ diarrhoea, 
and special diseases. 

Typha angustifolia, Linn. — Boro. The down of the ripe fruit 
is used as an application to burns and the lower succulent parts 
of the stem to clear muddy water . 

TJ. 

Urginea indica> Kunth. ; Sdllg indka, Uoxh.^lskil, kdndri or 
hunda of Bijnor and ghemwtk of Kumaun ; described by Drury 
(IJ. P»»399). It is exported largely from the lower hills. The 
nauseous bitter young bulbous roots have expectorant and diuretic 
properties in small doses, and in large doses they are emetic and 
cathartic., Pharm., 241 : K. L. Dey, 104. 
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V. 

VallariB dichotoma) Wall.— / described by Drury (P. P, 
II., 198). The juice is applied to wounds. 

Valeriana Hardwickii, Wall. — Shumeo, asdrun. The roots 
are exported and are said to possess anti-spasmodic properties : 
when dry they are burned as a perfume, and are also used as a 
flavoring agent and to keep off insects from clothes. Pharm., 120. 


Vernonia anthelmintica, WiM,—Kdli-j{n; described by 
Drury (U. P., 449). The bitter seeds are powerfully diuretic 
and anthelmintic and are given in infusion in coughs and 
flatulency. Powdered and mixed with lime-juice they are used 
to expel vermin from the head, and mixed with oil in scabies and 
anasarca and in plasters for abscesses. Pharm., 126. 

Viola serpens, Wall. — ThungtUy hanafilia; described by Baker 
in Hooker, II., 184. The flowers are considered diaphoretic and 
laxative : the seeds are diuretic and the root emetic (like ipeca- 
cuanha) and purgative (Brown). 


Vitex Negnndo, Um.-^SMwdUf simdlif JilJiUhdn (fruit) ; 
described by Drury (U. P., 452). The root and fruit have anodyne, 
diuretic, and emenagoguic properties, and the leaves are given in 
colic. Exported from Kumaun. Pharm., 163 : O’Shaugh., 484. 
W. 

Withania SOninifera> l^on . — Asgand (root); described by Dru- 
ry (U. P., 355). The leaves are bitter and narcotic and are used 
in infusion in fever ; the seeds coagulate milk and the roots are 
aphrodisiac and diuretic. Pharm., 182 ; O’Shaugh., 466. Th( 
seeds of W. coagulans, Don., have also sedative properties and 
are given in colic. Both are exported from Kumaun. 

Woodfordia floribnnda, Salis. ; Gmlea tomentosa, Roxb.- 
Dhauhj dhdi ; described by Clarke in Hooker, IL, 572. The dried 
flowers are used as an astringent tonic in affections of the mucous 
membrane, hoemorrhoids, and bilious complaints. The leaves are 
also officinal in native practice. Exported from Kumaun. 


ZwttoxylmaU1tum,^xb.- 

^a, ‘fever ender ; described by liooxer / 
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Hooker, L, 193. The bark and seeds are used in native practice 
as a tonic in fevers and bowel complaints : the small branches 
are used as toothbrushes and the thorns as an application in 
toothache : the fruit is used to intoxicate fish. Supposed to 
possess generally stomachic and carminative properties. The 
average annual export from the Kumaun forest division is about 
half a maund. Pharm., 48. 

Zingiber officinale, Ros.*— Ginger — south This well- 
known plant yields the ginger of commerce, extensively used in 
medicinal preparations. See Pharm., 228. 

B.-NAJIC0TIC8 AND SPIRITS. 

Tobacco, opium, hemp, and the preparations made from them, are 
the principal vegetable substances used for their narcotic and intoxi- 
cating properties in these provinces, but to thorn we may add the 
various forms of alcohol obtained by distillation and the prepara- 
tions of betel and arena. The use of tobacco in the plains is universal 
amongst males from their twelfth year, and the practice has so far 
entered into the social arrangements of the people that few matters 
of importance are discussed without the hukka being passed around. 
In the hills tobacco-smoking is becoming more common every year, 
and now, perhaps, all except a few Brahman families smoke tobacco 
either pure or mixed, and these oven chew the loaf pounded with lime, 
a practice common to every caste. Opium is principally consumed 
by Musalm^ns, and its use in the hills is very limited. The prepara- 
tions of hemp are in great request amongst Hindus, and are much 
indulged in by Jogis and others of the wandering religious mendi- 
cant classes. Spirits are consumed chiefly by the lower castes of 
Hindds. Brahmans and Baniyas profess to hold it in abhorrence, 
and the use of it is forbidden to Musalm&ns by the Koran. As a 
general rule these restrictions are observed, but still there are very 
many individuals of these classes who openly disregard the rules of 
their religion and many more who do so in secret. The statistics 
derived from the Excise Department would otherwise be inexplicable. 
Still, taking into account the quantities of opium, hemp, and spirits 
that must be consumed in a country like India without paying any 
license or contributing in any way to the revenue, there is only a 
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moderate consumption on the whole. It has often been observed 
that you may pass through any fair or assembly, except during the 
Diwiili, the Hindu carnival, without seeing a drunken man, and there 
can be no doubt but that the consumption is very small and quite 
insufficient in the hills, at least, to have much effect upon the public 
health. Although hemp is produced in such quantities in Garhwal 
and Kumaun, the preparations from it are not a favourite form of 
intoxication in the hills and are seldom used by tlio permanent 
inhabitants. 

Tobacco. 


Nicotiana Tabacilin> Tdnn. Tobacco— dhamdkn. 

Tobacco is raised in large quantities in the forest clearings along 
the foot of the hills, where the conditions 
Tobacco. necessary — a rich alluvial soil, warmth, and 

abundance of manure — exist. The last is furnished by the cattlo 
which are sent there for grazing in immense numbers from Novem- 
ber until May. In the Garhwal Bhabar the cultivation of tobacco 
is carried on by men of the gardener caste from the plains, who 
remain long enough to plant and gather the crop. The indige- 
nous Bbuksas of these parts consider that they are prevented 
by their caste rules from growing tobacco, or rather arc too in- 
dolent to undertake its cultivation. Further east all classes 
cultivate the plant, and great quantities are exported to the 
plains from the Kumaun Bhabar and the Tariii. The quality of 
the leaf is not so delicate as that of the better sorts of the plains 
varieties, but the quantity produced from a given area is greatly in 
excess of that raised elsewhere. In the hills, a far superior variety 
is cultivated from Jaunsar to the Kdli, but not in quantity sufficient 
to be of much commercial importance. That grown on both banks 
of the Alaknanda near Srinagar in Garhwdl is specially esteemed. 
The Kumaun vernacular names above given represent two varie- 
ties, N, Tabacum and the K rustlca or Latakia, which latter 
seems to have been grown in tho hills from time immemorial, and 
when carefully prepared is palatable to Europeans. Dr. Stewart, 
writing of its cultivation in tho western Himiilaya, states that 
“ more of it than of the ordinary kind can bo grown per acre, 
especially as in many places tho flowers are not plucked off*, ut 
are mixed with the leaves for smoking, and it brings in a grea er 
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price than the ordinary species. It is said to be much stronger 
than the latter and to be generally smoked mixed with a large 
proportion of it. Its qualities when smoked in the European pipe 
give assurance that, if properly cured, it would rival Turkish 
tobacco.” Some efforts have been made lately by Mr. E. C. Buck 
to improve tobacco cultivation in Kumaun, but the exporimonts 
have failed and their history will be found in the annual report of 
the Department of Agriculture and Commerce. 

The Sikhs, Wahabis, and certain Hindu sectaries are forbidden 
the use of tobacco by their religious guides, but the first console 
themselves with the preparations of hemp and the second use 
opium. The earliest mode of procuring and inhaling the smoke 
was to make two holes in the ground, in one of which the fire and 
tobacco were placed and a pipe connected the two. The smoker 
then crouched on the ground and sucked the smoke through the 
second hole. This method may still be seen in the hills. 
Another mode was to twist a leaf and smoko through the 
narrow end, still a favourite with coolies in the hills. An improve- 
ment was then effected by drawing the smoke through a bambti, 
and thus avoid the uncomfortable crouching position, and eventually 
the hukka was invented. The cocoanut served as the first form 
of the hukkd^ and though metal is now used for the receptacle for 
water and the original form has been modified, the cocoanut 
is still the basis of all the forms of the Imkka from the elaborate 
and costly pechwdn of the nobleman to the simple pipe of the cooly. 
Musalmans seem to affect those hukkas that have stands, whilst 
Hindds adopt the round or oval shape, which are fitted chiefly to 
pass from hand to hand. In the plains tobacco is seldom smok(Ml 
in its pure state (sdda), but is mixed with from a half to an equal 
weight of molasses, either of the sort known as ffdr or that known 
as shira^ to which a little sajij or impure carbonate of soda, is added. 
In the interior of the hills, however, the pure leaf is generally the 
fmly sort procurable, but in the principal bazars the fashionable 
ffuixtures may be obtained. One of these in high repute amongst 
the wealthy is known as khamera and consists of a certain qnan» 
tity of tobaoco of the Latakias sort, to which is added the sence of 
the PuTuianua odoratusimus ov keora ; the dried leaves of the musk- 
plant, PelpAtnium (runontantim; sandaWood dust ; a conserve 
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of roses known as g'&Ukand; the fruit of the Zizyphus jujuha; 
apple-preserve, cardamoms, and the wilted leaves and stems of the 
betel palm known as pdnri, in certain proportions kept secret by 
each maker and which form his particular brand or manufacture. 
Snuffing tobacco, though not unknown, is rarely seen. Its use, 
however, as one of the ingredients of ^ betel’ should perhaps come 
under the head of chewing. 

Opium. 

Papaver somniferum, Linn.— Poppy— posta; juice of the 
capsule, opium ; afim, A plant be- 
longing to the natural order PapaveracecB, 
The cultivation of the poppy is a Government monopoly and is 
chiefly confined to the plains. The capsules, whilst immature, 
yield by incision a juice which on solidification is known as the 
opium of commerce. When ripe or dried they yield an intoxica- 
ting liquor by inspissation. The use of the drug was known to the 
ancients, and some say that it was the pliarmakon nepmtheB of 
Homer. Dr. Royle considers that it was introduced into India 
from Persia, and in this suggestion he may, perhaj)s, be correct, 
as the common names for opium are of Persian origin. The Ain~i~ 
Akhari refers to theo pium monopoly in Sirkars Kora (Fatehpur 
district), Allahabad, and Ghdzipur in the time of Akbar, and wo 
know that from time immemorial the opium poppy has been culti- 
vated in Nep&l and Kumaun. 

The three principal preparations of poppy in use are the abkAri 
or excise opium, madak and chandu. The first is supplied from the 
Gh&sipur factory and is sold at the rate of sixteen rupees per seer 
of eighty tolas. As a rule, abkdri opium is taken in the form of pills, 
but many soak the preparation in water for some hours and drink 
the solution thus formed, leaving the impurities at the bottom of 
the cup ; very moderate consumers take about one tola or 180 
grains Troy or 11*662 grammes per month, and the average con- 
sumption of habitual opium-eaters may be set down at five tolas 
each per mensem. In some cases as much as two tolas a day are 
taken boiled in milk. Opium-smoking has of late years increased 
very much in these provinces. The results are the same as in 
other countries, the drug inducing stupor, reverie, and voluptuous 



758 


himXlayan districts 


Jistlessoess. Still the individual c«an easily be roused to business, nnd, 
unless taken in excess, the effects are not more injurious or lasting 
than those attendant upon a too liberal indulgence in spirituous 
liquors. The temptations to excess are, perhaps, stronger in the 
case of opium, and with over-indulgence come sickness, consti- 
pation, indigestion, want of appetite, emaciation, impotency, and 
premature old age. In small doses as far as one grain, opium 
when eaten acts as a stimulant, increases the pulse in strength and 
frequency, and excites the mind by a happy train of thought. It 
is believed to promote digestion, and for this purpose it is taken 
usually in the afternoon or evening, so that its effect may come on 
before the time for the evening meal. This condition is however 
succeeded by drowsiness, thirst and loss of appetite, and the habitual 
eater then increases his dose, when after a smoko of tobacco from 
the hulcka the excitement again begins and is followed by a period 
of stupor and eventually a profound sleep, “ the pupils are slightly 
contracted, the pulse slow and full, the breathing slow, and the 
temperature of the body somewhat increased.’^ Beyond four 
grains to healthy persons not accustomed to opium it may bo consi- 
dered to act as a poison. Milk is taken by opium-eaters to keep 
the bowels open, and as in the case of hhovg and, indeed, spirits 
when once the habit of using the drug has been fixed, it is almost 
imfX)S8ible to shake it off. Kahdrs and men who have much trying 
physical labour to get through in a short space of time can, fre- 
quently, take large doses without apparent injury.' 

Madak and chandu are forms of opium extensively used in these 

. provinces. In preparing them the opium 

Madak chandu, , n . i 1 / . ^ 

is first reduced to a watery extract, which is 

then strained two or three times through cloth and afterwards boiled 
over a slow fire until it thickens somewhat. The impurities left in 
the process of straining are again washed and strained two or three 
times to extract any portions of the active principle which may 
iremain. The refuse, called joga, is then thrown away and the resi- 
duum of pure extract of opium that remains is called Mmam and 
forms the basis of both madah and chandu. One ser of excise 
opium yields a little more than half a ser of kimam. To mako 

* I am indebted to several sources, oflScial end private, for these notes on opinm 
and hemp. 
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madah^ the leaves of the guava, pdn, or, in some cases, the rose are 
collected and cut into very fine pieces and then boiled in water. 
When they become soft they are strained in a cloth and dried and 
then fried on an iron pan over a slow fire. These leaves thus pre- 
pared are called jesn, and equal quantities of jesu and khmm form 
madak. This preparation is made up into small pills about the sizo 
of a pea, which sell in the retail shops for a pice each. The consu- 
mer buys these pills, breaks one of them into six to twelve parts, 
which are called ^ chittas' each of which servos for one operation or 
whiff. The ordinary Jmklca is used, but the cMllam or upper portion 
for receiving the drug and fire is much smaller. The cUtla is 
placed on the chillam and lighted by a charcoal pencil, and the smoko 
is taken inwards in one inspiration and swallowed. The result is 
considerable pleasurable excitement, which as it hogins to wear off 
is renewed by consuming another chitta until satiety is produced. 
One pill is sufficient to intoxicate a new smoker, but many consume 
a dozen pills with impunity. 

The basis of cJiandu is the same Mmarn from which madak is 

, made, but instead of leaves the half-burned 

Chandu, 1 /. 1 I . 

ashes of the chltas of mtiduk are mixed with 

the kimam in equal quantities and the resulting compound is called 
ehandu. For this preparation there is a particular pipe made of 
wood and about twelve to fifteen inches long. A small brass or tin 
bowl is fixed towards one end and communicates with the stem by 
a small aperture. The ehandu formed into a paste and made up 
into pills is placed in the bowl, and this is lighted from a lamp and 
gives a gurgling noise while burning. The smoker reclines on a 
pillow with his eyes closed, and the pipe is lighted by an attendant 
and refilled when necessary. Like the mac?aA:-smokcr, the ehandu- 
smoker takes in all the smoke arising from one application of the 
ehandu by one deep inspiration and swallows it. After every inspi- 
ration there must be a rest, and the heated tongue is moistened by 
chewing sugarcane or by the application of a rag moistened in 
sherbet. Two or three applications are sufficient to affect a beginner, 
hut there are many who can doze away over pipes of ehandu tlio 
whole day. The effect of madak and ehandu smoking is equally 
pernicious with opium-eating, with this difference that intoxication 
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supervenes at a much earlier period, because the smoke containing 
the active principle of the opium is directly absorbed by the blood 
in the lungs, and being carried into the circulation acts, at once, on 
the brain; whilst in eating opium the process of solution, absorption, 
and digestion is much slower. Muhammadans are by far the greater 
smokers and eaters of opium as compared with the Hindiis, and they 
make up by indulgence in this vice for the prohibition of spirituous 
liquors. Love of sexual intercourse has much to do with inordinate 
indulgence in opium, and for a time, like the preparations of hemp, 
it acts as a powerful aphrodisiac, but in the end it induces impotency 
and leaves the opium-drunkard a physical and moral wreck, utterly 
careless for the present or the future and a mere semblance of a 
human machine. 

Hemp. 

Cannabis sativa) Linn. — Hemp— (female plant), 
pJdl-bhanga (male plant). (See YiBum postea,) 

The principal parts of the hemp that are used as intoxicating 
agents are the charas^ gdnja and hhangf or 
and their preparations. The best 

is obtained from the female plant and consists of a resinous exu- 
dation from the leaves, stems and seeds when ripe, and is collected 
from them by rubbing them in the hands or on the naked thigh 
or by scraping the resin from the plant with a blunt iron knife. 
The quantity and quality of this resin differs with the soil and 
locality. In some places the plant developes a woody tissue, whilst 
in others the bark splits and a resin is secreted. In the plains 
in many places the hemp plant yields excellent gdnja, but 
neither charas nor bhang; and again in the hills the charas is the 
principal product. The best qualities of charas are imported from 
Jdrkand, Bukhara, and Afgh4nistdn. In former times only the pure 
resin collected by the scraping process was imported, but now a sys- 
iiem of manufacture has sprung up by which a much larger return 
is effected. When the plants have arrived at maturity, which is 
known by the hark commencing to split, they are cut down and 
soaked in water and when well moistened the resinous juice is 
pressed out. This is then boiled and reduced to the consistence of 
a paste, in which form it is imported hy the Afghan fruit-sellers. It 
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contains, in addition to the resin, much of the juice of the plant, its 
colouring matter and other foreign substances, and is altogether 
inferior to the resin collected by the old scraping process, The 
Kabulis sell this preparation to the contractors at about one and a 
half rupee per ser, and they again to the licensed vendors at from 
four to five rapees per seer, and the latter retail it at about two chhat^ 
tdks for a rupee or eight rupees a seer. The drug is consumed 
in the following manner : — ^About the weight of a two-anna silver 
piece or 22 grains Troy is taken and covered up with twice its 
weight of prepared tobacco in the shape of a ball. This is dried 
over a charcoal fire, and during the process the cimras melts inside. 
The dried ball is then reduced to powder and mixed with tobacco 
is placed on the chillam of an ordinary cocoanut hukka and smoked 
in the same way as tobacco, Charas seems to be a milder form 
of the drug than gdnja and is used by the better class of people 
and those who do not care for intoxication pure and simple. 

GXnja. 

Gdnja consists of the dried flower heads and smaller leaves from 
which the resin has not been removed. It 
^**"'^^* yields to alcohol twenty per cent, of resinous 

extract composed of the rosin (eharas) and green colouiing matter. 
Distilled with a large quantity of water traces of essential oil pass 
over, highly odoriferous of the drug. The colour of the bundles of 
gdnja is dusky green, the odour narcotic and the touch adhesive. 
The gdnja produced in Kuinaun and Garhwal is considered of 
little value and is not, so far as I am a\yare, exported. The 
gdnja consumed locally is imported from the lower districts. Two 
sorts of gdnja are sold in these provinces — the pattar and tho 
hiliichar. The paWir is imported chiefly from Holkar’s territories 
and is of quality inferior to tho Bengal gdnja. It is purchased 
at from five to six rupees p(w mannd in Indiir in tlie rough 
state, including the stalks and useless leaves, and also pays a duty 
of about four annas per maund on exportation to British territory. 
The farmer of the drug revenue pays the cost of carriage aiid sells 
it to the licensed retail vendors at from Rs. 20 to Rs. 22 per maund. 
The retail sellers separate the real gdnja from tho rough plant and 
throw away the refuse, which- amounts to from five-eighths to 

ye 
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two— thirds of the whole, or in one maand of rough plant only 
thirteen to fifteen sers of real gdnja will bo found. This sells at 
from three to four rupees per ser, and about one quarter of a ser 
will form a month’s supply for an ordinary smoker. This pattar 
gdnga is chiefly consumed by the lower classes of Hindus, and espe- 
dally by all the mendicant sects of Bairagis, Ndgas, Sanyasis, &c. 

The biltichar variety is imported from Lower Bengal and is far 
superior to the pattar. It is grown in the Rajshahi district and sells 
there in the rough at from Rs. 18 to Rs. 22 per maund. The Ben- 
gal Government charge a duty of from Rs. 2 to Rs. 2-8 per ser, or 
Rs. 100 per maund, on all exports of gdnja to these provinces. The 
faripprs of the drug revenue separate the real gdnja from the rough 
plant and sell to the licensed retail vendors at from Rs. 10 to Rs. 12 
per ser, and the latter retail the drug at one rin>ee per chliatak 
(loz. 17dwt. 12grs. Troy), so that Bengal ganja is as dear as excise 
opium in these provinces. One or two chhatdks are sufficient 
for a month’s consumption to an ordinary smoker. The Bengal 
gdnja is much stronger tlmn the pattar variety, so that a much 
smaller quantity produces tlic same result. It is used only by the 
better classes, being the more expensive of the two. Gdnja is not 
in general used so much as tobacco. Kahars when they complete a 
portion of their journey often take it as a stimulant, and others 
with weak digestions smoko a little before a meal to excite a feeling 
of hunger and promote digestion. It may serve as a stimulant tor 
the time, but its after-effects are lassitude and depression. Gdnja is 
also used as a sedative to promote sleep, which it does after an 
interval of excitement by intoxication. 

Gdnja is prepared for smoking by taking a portion of the dried 
leaves, say 20 grains in weight, in the palm of the loft hand; these 
^re rubbed with the right thumb, a few drops of water being added 
to moisten it. Then an equal quantity of dry but soft tobacco leaf is 
i^ded, and the whole is formed into a paste. This is then cut into 
thin layers with a knife and again rubbed and pressed into a paste 
with more water. The compound when well mixed is again sliced, 
and the process is continued two or three times until the gdnja and 
tobacco are thoroughly amalgamated. It is then smeared with the 
fingers over a very narrow, small, earthen chillamj and a small cake 
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of lighted charcoal is placed on the top. The chillam is placed on 
the ordinary hukka, consisting of a hollow wooden cylinder fitted 
into a dry cocoanut shell which is half full of water ; another cylin- 
der attached to the middle of the cocoanut forms the stem through 
which the smoke is swallowed. Gdnja smokers are, as a rule, sociable, 
and the pipe is passed around after each one has had one good pull at 
it. Each smoker swallows the smoke, which conveys the active prin- 
ciple in that form to the lungs and stomach. With strong Bengal 
gdnja it is difficult to retain all the smoke inspired at a single timo) 
and a cough usually interrupts the operation. This custom is as 
much due to economical considerations as to good-fellowship, for no 
one could smoke time after time and the gdnja keeps burning away 
all the same. One dose of gdiija is quite sufficient to give a modcr* 
ate feeling of intoxication to four or five persons. To those unac- 
customed to it a single inspiration produces giddiness and even 
stupor for a time, whilst habitual smokers can take their turn for 
half an hour. Heaviness, laziness and agreeable reveries ensue, but 
the person can be readily roused and perforin routine duties. As in 
the case of opium, gdnja is often made use of as an aplirodisiao, 

Buang. 

Bhang comprises the larger leaves and capsules of the hemp 
without the stalks. In those provinces there 
are three varieties of bhang in common use, vis., 
the Hardwar bhang which comes from Garhwal, the Oudh which 
comes from the Gonda district, and the Punjabi which comes from 
Jalandhar. Of these the Oudh variety is the strongest and there- 
fore the best, so much so that one part of it intoxicates as quickly 
as two parts of tho other varieties. The t/itm^^-producing hemp 
grows wild and is sold in tho rough with tho stalks and refuse 
loaves at about one rupee per maund in the producing districts, but 
to this must be added the cost of carriage. The farmer of the 
drug revenue sells the cleaned plant to the licensed vendors at from 
ten to fifteen rupees per maund according to tho distance from tho 
base of supply. Tho latter retail the drug to consumers at eight annas 
per ser or Rs, 20 per maund. Tho names sahji and sidhi are, also, 
*ipplied to h1\<ing in its greim state, anrl mdjmn is conscr\e of 
bhang which is noticed hereafter. 
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^ Bhmg is prepared for use by soaking the dried leaves for a 
time in cold water and carefully washing and freeing them from all 
; sorts of impurities, such as dust, seed, kunkur, and the stalks and 
^ stems. The leaves are then bruised in a mortar or on a flat stone 
" and made into a thick paste. Tho paste is then ready for use, and 
^ when required is diluted with water according to taste and the so- 
. lution is drunk. Many persons mingle spices with tho paste 
during the pounding operation, such as black poppcr-corns, aniseed, 
cloves, cardamoms, sugar, and melon and cucumber seeds, but 
the pepper forms the principal ingredient. An ordinary drinker 
will consume one ser of or eight annas worth per mensem. 
Most Hindus who do not indulge in wine, such as Brahmans, Ba- 
niyas and the like, take hhang. It is the special drug of the Hindu 
mendicant classes as rmdak is aftcctcd by the Musalmiin fakirs. The 
Chaubes of Muttra, the Pnigw41s of Allahabad, and the Gangapu- 
tras of Benares, are noted for their indulgence in excessive hhang- 
drinking. In tho Panjab, the Bhangi mid, or sub-division of the 
great Sikh confederacy, was so called from tho real or fancied fond- 
ness of its members ' for the use of tho drug. Bhang taken in 
moderate quantities is exhilarating and tonic : it creates an appetite 
and promotes digestion. In large doses, when the intoxication is 
severe, its cfiects are very remarkable : the patient is raised to a 
state of eostacy and cares neither for his owm life nor tho lives of 
others. Sometimes he cries in a delirium of joy and then again 
breaks out into exulting laughter. Even in moderate doses its 
effects are noteworthy. Dr. O’Shanghnessy made several experi- 
ments to ascertain the effects of the drug on men and animals, and 
in the course of them several of his pupils commenced experiments 
on themselves which are thus reported : — ‘‘ In all, tho state of the 
pulse was noted before taking a dose, and subsequently tho effects 
’ were observed by two pupils of much intelligence. The result of 
s^eral trials was that in as small doses as tho quarter of a grain, 
the pulse was ^increased in fulness and frequency ; the surface of 
the body glowed ; the appetite became extraordinary ; vivid ideas 
crowded the mind ; unusual loquacity occurred ; and with scarcely 
any exception great aj^hrodisia was experienced. In one pupil, 
Diuonath Dhar, a retiring lad of excellent habits, ten drops of tho 
tincture, equal to a "Quarter of a grain of the resin, induced in 
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twent3r minutes the most amusing effects. A shout of loud and 
prolonged laughter ushered in the symptoms, and a transitory 
state of cataleptic rigidity occurred for two or three minutes. 
Summoned to witness the effects, we found him enacting the part 
of a Raja giving orders to his courtiers ; ho could recognize 
none of his fellow-students or acquaintances ; all to his mind 
seemed as altered as his own condition ; ho spoke of many years 
having passed since his student’s days ; described his teachers 
and friends with a piquancy which a dramatist would envy; 
detailed the adventures of an imaginary ^series of years, his tra- 
vels, his attainment of wealth and power. He entered on discus- 
sions on religious, scientific, and political topics with astonishing 
eloquence, and disclosed an extent of knowledge, reading, and a 
ready apposite wit which those who knew him best were alto- 
gether unprepared for. For three hours and upwards ho main- 
tained the character ho at first assmneJ, and with a degree of 
ease and dignity perfectly becoming his high situation. A scene 
more interesting it would bo ditticult to imagine. It termina- 
ted nearly as abruptly as it commenced, and no headache, sick- 
ness, or other unpleasant symptom followed the innocent excess. 
Dr. Goodeve and more than thirty students were present at this 
occurrence. In the symptoms above described, we are unavoidably 
led to trace a close resemblance to the effects produced by tho 
reputed inspiration of the Delphic Oracles ; perhaps it would not be 
very erroneous to conclude that it was referable to the same kind of 
excitement.’’ 

MXjum. 

Mdjvm or conserve of hhang is a preparation much affected by 
the better classes. In one maund of mdjnm, 
as used in these provinces, there are three 
Bers of hhang, two sers of ghi or clarified butter, and thirty-five 
sers of sugar. It is prepared in this way : — hike three sers of 
clean bhang and soak it for a night in cold water ; next morning 
take out the bhing wash it well and ^nit it into a basket, to allow 
the water to drain off. Ihen place a large shallow iron-|>an on a 
slow fire and throw into it about two and a half sers of good ghi. 
When this melts aud begins to boil throw into it the bhang and tiy 
it until it becomes crisp. Then add water and boil foi some hou 
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until the hhang becomes soft and pulpy. Then strain thi^ugh a 
cloth and pound in a mortar until a paste is made. You next take 
a maund of sugar and put it in the pan, adding a sufficient quan- 
tity of water to melt it. The sugar is then boiled, and while boiling 
is clarified with 'milk ; when properly purified the hhang paste is 
added in small quantities at a time and carefully stirred to ensure 
its mixing with the sugar. When thoroughly amalgamated, the 
compound is taken out and spread on flat brass plates about an 
inch thick, and when this hardens by drying, it is cut into small 
square pieces with a knife. The quantity of ghi and hhmg make 
up for the loss in clarifying the sugar, and the result is one maund 
of mdjum. The confection costs about Rs. 18 to 20 per maund and 
is sold to the licensed vendors at Rs. 40 per maund, and these 
latter retail it at one pice per square to their customers . Two 
squareii are sufficient to produce a moderate amount of intoxica- 
tion t6 an ordinary person. People seldom get used to taking 
mdjum daily, and it is generally taken for purposes of pleasure 
and as an excitant to debauch. 

Another mode of preparation is as follows : — Four ounces of 
9idhi and an equal quantity of ghi are placed in an eartlien or well- 
tinned vessel, a pint of water is added, and the whole is then warmed 
over a charcoal fire. The mixture is constantly stirred until the water 
all boils away, which is known by the crackling noise of the melted 
butter, on the sides of the vessel ; the mixture is then removed from 
the fire, squeezed through cloth while hot, by which an oleaginous 
solution of the activer' principle and colouring matter of the hemp is 
pbj;ained,- and the leaves,, fibres, &c., remaining on the cloth are 
thrb|ia^raway. The oily solution soon concretes into a 
buttery iba^^tind^ is then well washed by the hand with soft water 
BO long as the water becomes coloured. The colouring matter and an 
extractive substance are thus removed, and a very pale green mass, 
of the consistence of simple ointment, remains. The washings are 
thrown away, for if used thpy are intoxicating and produce constric- 
tion of the throat, great pain, and very disagreeable and dangerous 
symptoms. The operator then takes two pounds of sugar, and 
adding a little water, places it in a pipkin over the fire. When 
the sugar dissolves and froths, two ounces of milk are added; a 
thick scum rises and is removed, more milk and a little water are 
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Aided ftwn time to time, and the boiling continued about an hour, 
the solution being carefully stirred until it becomes an adhesive 
eyrup, ready to solidify on a cold surface ; four ounces of now 
milk, dried before the sun, in fine powder are now stirred in, and 
lastly the prepared butter of hemp is introduced, brisk stirring 
being continued for a few minutes. A few drops of atar of roses are 
then quickly sprinkled in, and the mixture poured from the pif)kin 
on a flat cold dish or slab. The mass concretes immediately into a 
thin cake, which is divided into small lozenge-shaped pieces. A 
ser thus prepared sells for four rupees. One drachm by weight will 
intoxicate a beginner and three drachms one experienced in its use. 
The taste is sweet and the odour is very agreeable. 

The pure resin of the hemp is very soluble in alcohol and ether, 
partially soluble in alkaline and insoluble in acid solutions. When 
pure it is of a blackish grey colour, hard at 90'’, softens at a higher 
temperature and fuses readily. It is soluble in several volatile and 
fixed oils. Its odour is fragrant and narcotic ; the taste is slightly 
warm, bitterish and acrid. The late Sir W. O’Shaugnessy gives^ a 
very interesting historical account of the plant and of the experi- 
ments made by him on its properties and uses. Mention of the 
drug is made by the Sanskrit, Arabian, and Persian writers at a very 
early date. Some trace a reference to it in the yd/ya mentioned by 
Manu, but Williams refers the name to the Ahrus precatmnns^ whilst 
giving the adjective ganjakini to anything made of hemp. It is 
noticed as early as 658 H. ( 1259 A.D.) by Musalman writers, and 
was early introduced into Egypt, where, Under the name of hashUhy 
it is still eagerly consumed by the lower classes. As in India, its 
use by religious zealots has led to terrible scenes of slaughter and 
rapine, so in Egypt, the sect most addicted to it wA called;die Hashi- 
shin or Assassinsi^ Throughout the east, from an early period, it 
has been used as a medicine and now forms an article of th'* Indijin 
Pharmacopoeia, prescribed in cases of tetanus, hydrophobia, cholera, 
delirium-tremens, and neuralgia. A careful chemical examination 
of the different forms of Indian hemp and their preparations is still 
a desideratum and worthy the attention of the many able chemists 
residing in India. 

‘Bengal Diqpenmtorr, «79-ao4; Waring’. DiflwnBatory ,M0. ’«<» 

Toie’b Maico i^oio, i., 132. 
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Spirits, 

The ordinary country spirit is manufactured in all the hill dis- 
tricts. It is made from shira and two 
forms of the products of the sugarcane. 
These are placed in a covered tub with water, barley, and certain 
spices and allowed to ferment. When fermentation has taken place, 
the tub is filled with water and aft(ir two or three days the 
mixture is ready for distillation. The still in common use is the 
ordinary rude apparatus of two vessels of metal connected by a 
tube of bambii. In one the liquor to be distilled is placed and a 
fire lighted under it ; the liquor passes through the tube into the 
other vessel which is kept cool by being placed in water. This 
once distilled liquor, known as tharra^ is of two qualities : the rhi 
or weaker and the pMlka or strong spirit. If re-distilled the pro- 
duct is known as inakaitar. The process of fermentation takes 
from ten to twelve days in the hot-weather and double that time 
in the cold season. The liquor produced from molasses is dearer, 
hut much stronger than that produced from the mahua. By one 
distillation, however, it seldom reaches to 50“ under proof by the 
Syke’s hydrometer, but by several <listillations sjarits even above 
London proof may bo obtained. In Kumaun, as a rule, the use of 
spirituous liquors is confined to the lower castes, though gradually 
spreading to the better classes ; but in Garhwal the Hindus are less 
scrupulous, and, according to Traill, all but a few Brahman families 
drink spirits manufactured there from rice or barley. At the same 
time, however, they will not drink the spirits manufactured in the 
plains or after the plains method, objecting both to the materials 
tmplbyed and the caste of the makers. In Garhwal the spirit is 
made' by Rajputs^ not Kalwurs as in the plains. A coarse spirit is 
also manufactured from mandua, and the Bhotiyas prepare another 
called ddru. 

Betel* 

Chavica BeteL Miq. — Pdn. The pdn is imported from the 
plains. Tlie leaves are used in chewing and are membranaceous 
or the adult ones coriaceous, shining above, glabrous on both sides ; 
the inferior ones ovate, broadly cordate, equal-sided ; slightly une- 
qually cordate or rounded at the base, five to six nerved. The 
ingredients in the masticatory in common use are the pdn leaves ; 
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tupdriy the nut^ of the Areca eateehu or betel-nut palm, a native 
of the eastern islands and cultivated in Lower Bengal and Trar 
vancore ; cMm or lime ; and kath or catechu, the produce of the 
khair tree {Acada catechu). Women usually add a small quantity 
of tobacco to the compound and many add the small canlamom. 
The average quantity consumed by p«n-eaters is about five leaves a 
day, costing about one and a half pice, or 2^ farthings. The mix- 
ture is pleasant and refreshing, but like other things its inordinate 
use is injurious to the digestion. Marco Polo mentions the use of 
the plant, which he calls tenibal ; the name of the caste still employed 
in its sale and preparation is Tamboli. The shreds of the unused 
leaves and the juice of the stolks (pdm) are made use of in the 
preparations of tobacco for smoking. 


Ill, — V egetable substances used in manufactures. 

A.~-OIL-SEEDS. 

The only oil-seeds of importance grown in the Kumaun division 
and the tract under the hills are the rapeseed and linseed of com- 
merce. The medicinal and other oils have no great value as arti- 
cles of export and are only procurable in very small quantities. 
The Bhabar exports great quantities of rapeseed, for which the cli- 
mate and soil appear to be eminently suited. As so much confu- 
sion exists in the synonymy of the mustards, the botanical descrip- 
tion of the more important species is given here to aid in distin- 
guishing it. 

Brassica nigra, Koch. Hook, FI. Ind., L, 156, erysimoideSf 
Roxb., FI. Ind., 499 — A si rdi, ghorrai, makara rdiy and bandrasi rdi 
of Kumaun and sarshaf of the hospitals, where the seeds are used 
for poultices and also in veterinary practice. The leaves are used 
as a cress. The oil is used chiefly for medicinal purposes. 

Brassica campestris, Linn., Hook. FI. Ind., 156. S. dichotomay 
Boxb., FI. Ind., 497. 

Erect, lower leaves lyrate, upper auricled, flowers corymbose, 

beak of pod flat, seedless. An erect, stout, simple or branched, 

■ * This nut is yellow, oval, the size of a small egg, encloslnipr an oily Jfjrnel 

like a nutmeg, conical, rounded, pointed and marked with white and rcydish 
veins ; inodorous, but of a very astringent taste. It contains a large protion of 
tannic and gallic acids. 
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glabrous ot sli^ily bispid annual, l-3ft#i>^ign. lioaves largo, 
petioled, mor6.pr l^ss plnna|ifi!l, upper oblong orfanitpl^e. Flow- 
ers large, bright yellow, pedicels Jin., ascending or spreading. 
Pods li-3in.,igrabrous, sub-erect; valves with midrib and flexuous 
veins. Seed$4imall, smooth, pala.^r dark. 

Var. dichotomay B^oxh,y tho jctrit/ay jadiya of the hills and hhota 
laita of the Bhabar, whertf it is grown only in a few valleys in Kota, 
and kdli sarson of Northern India. 

Var. gUucoy Roxb., the rdVa, rdda^ rdra-^arson of Kumaun, 
hanga^Barson of Dehra Diin, and pilasarBm of Oudh arid Rohil- 
khand : seldom grown in th'e Bhabar, as it yields a crop good in 
quality, but poor in quantity. 

Var. glnuea^ Royle, the dam, ddin, and lai of Kumaun and 
Garhwdl ; sometimes khetigay toriy and toriga of Northern India, 
where this variety is in general cultivation : grown very largely in 
the Bhabar. 

The jariga variety is sown in the beginning of September in 
fields where manure has been lying. The stalks are cut from the 
root and when dry the grain is threshed out and the oil is expressed 
in the common kolu or oil-press. It is a favourite crop near Almora. 
The rdra variety is grown all over the hills in small quantities 
only, as it requires much manure and is liable to injury from hail. 
It is sown in first-class unirrigated land in November-Docember 
and gathered in April. It yields about three maunds of oil to an 
acre. The lai variety is cultivated all over the hills up to 11,000 
feet and is the staple mustard crop of the Bhabar. These three 
grarieties are grown as oil-seeds and afford the rape-seed of com- 
merce. 

Brassica juncea, H./. et T.: Simpis junceayLmn. — Rdiy sarson. 
There are several varieties of this species. The S, ramosaj Rox- 
burgh (498), is the barldi of Kumaun, and the S, rugosay Roxburgh 
(499), is the hddshdMdi or bhotigorldi introduced by the Gorkh&lis 
from Nep41. Both these varieties are cultivated chiefly for their 
iWes, which are eaten as a vegetable cooked and dressed with 
spices and clarified butter. The brown seed of B, juncea proper, 
however, yields an oil that possesses properties similar to those 
of B, nigra, and for which the seeds may be substituted in the 
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prftparadon«f^6u!tic^« Lam^tlie dSHa arid chdra of 

Kuraaun, il> c]^iv J8d as a- vegekble and also for tl^e oil from its 
seeds, which is less pungent than muatard-oil. It escapes frequently 
in cultivated tracts, criming up accidentally with othj&r crops. 


Linum usitatissimum, Limi— Flax; seed is known as linseed— 
Ahij tisi. An annual belonging to ilie natural order Lineacew : seeds 
oval, pointed in shape, compressed, with a sharp margin ; brownish 
coloured ; smooth and shining outside, but white internally. The 
native country of the flax plant is not known, though it has been 
thought to bo indigenous to Central Asia and has been cultivated 
for centuries in India. The Indian seed is better for oil and the 
European seed for fibre. In these hills it is cultivated only for the 
oil and the oil-cake, which is used as fodder for cattle. 


Sesamum indicum, Linn.; the seed is known as til and the oil as 
mitha tel. An annual belonging to the natural order Pedaliacew, 
There are two varieties knoAvn to commerce, the black and the white 
grain, and a tliird parti-coloured is found in these provinces. The 
white-grained called tili is cultivated in Kuniaun, and the black- 
grained variety grows wild there and in the Bhabar.* As a rule the 
fresh seed is expressed at once, but in many cases where a finer oil is 
required the dark colouring matter of the epidermis is removed by 
bleaching in hot water or washing in cold water several times. The 
oil produced from those whitened seeds is considered a useful sub- 
stitute for olive oil in the preparation of medicines and in manu- 
factures. The mode of oxtrJictiiig the oil is usually the same in the 
hills and Bhd,bar. The seed is first sifted, cleaned, and dried, 
and then put into a kolu or press worked by hand or by oxen. A 
little water is added, and after some time the oil runs out. The oil 
is then strained or allowed to stand in shallow vessels, when the 
impurities sink to the bottom. Every three parts of good seed 
yield one part of oil, which has risen in price much of late years and 
renders’ a very valuable crop. Besides its use in painting and 
medicine, the oil is burned in lamps, forms a substitute for salad- 
oil in cooking, and is the basis of most of the perfumed oils in use 
in India. The last are made by adding one weight of flowers to 
three weights of oil in a bottle ; the mixture is then cooked and 
exposed to the sun for forty days, when the oil is supposed to be 
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sufficiently impregnated for use. The seedrfSf sesamuiu are largely 
used in religious ceremonies by Hindus, and mixed with sugar in 
the form of a sweetmeat (ladii) forms an appropriate present for 
old and young at all feslJvals. 

Eioinus communis, Linn.— Castor bean— /ndJ, rendi^ arand. 
This bean is ceinmonly cultivated in small quantities in the lower 
valleys for home consumption. 

Bassia butjrracea) Roxb.— (Kumann); the butter made 
from its fruit is called chl&ra-karpiaa and pkulel ; the phalwa and 
phalwdra of Ahnora. A tree belonging to the natural order iSapo- 
tacecej 30-40ft.; leaves obovate, toinentose beneath : corolla 8-cleft : 
stamens 30-40 on longish filaments : pedicels aggregate, and are, us 
well as the calyx, woolly: drupes oval : flowers smallish, white. Roxb. 
FI. Ind., II., 527 ; Reprint, 411 : Don. FI. Nep., 146. Flowers 
in November. It occurs abundantly in the valley of the Kdli, where 
the bees feed on its fragrant flowers and tliose of the jaiindela 
{jEchmanthera Wallichii) : hence Sor honey is so esteemed (see page 
715). The timber is of little value, the principal product being the 
‘ vegetable buttbr’ extracted from the fruit and which is used as a 
pomade or cold-cream, also in rheumatism and stiffness of the limbs. 
Its medicinal properties deserve further investigation (Ind. Phar., 
131). It dissolves readily in alcohol, burns without smoke or smell, 
and makes good soap and candles. Solly's analysis gives solid oil, 34 
parts of fluid oil and 6 parts of vegetable impurities (J. Agri.-Hort., 
Ben., I., 23). It retains its consistency up to 35° and completely 
melts at 120° and does not become rancid by keeping. The phalel 
is produced byH«inging the kernels of the fruit into the consistence 
of cream, which is then put into a cloth bag with a moderate 
weight laid upon it and left to stand until the oil or fat is 
expressed, which becomes immediately of the consistence of 
lard and is of a delicate white colour (see Roxburgh's description 
in As. Res., VIII., 477 ; and Drury, U. P., 67). B. lati/oHa, 
Roxb.) mahua^ occurs occasionally in the Bhabar and aflbrds an oil 
from its seeds, but is of little economical value here. 

The medicinal oils, as already noticed, consist chiefly of sesa- 
mum oil impregnated with the various herbs and flowering plants 
that they are named after or with the difierent gum-resins. Oils in 
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small quantities made from tea, poppy, and many fruit trees and 
flowering shrubs were exhibited at Agra in 1867, but owing to the 
imperfect arrangement of the catalogue no data exist for estimating 
their value commercially or ascertaining (heir uses. 


B.-DYES AND TANS-* 

The dyes of vegetable origin in these provinces may be broadly 
divided into two classes: first, those produced from plants spe- 
cially cultivated for the purpose; and second, those obiained 
from plants or trees growing wild or which are cultivated 
on account of some other product. There are no representatives 
of the first class in the hills, and to the second class belong tur- 
meric and the great mass of dyes exported from the hills as 
a portion of the minor forest produce, but which are of little 
commercial value. The tanning materials of vegetable origin are 
all the products of trees and plants that grow wild and afford a 
valuable assistance to the supply of similar materials found in tho 
plains. In neither case, however, does it appear that much can be 
done in the way of making further use of these substances until 
their character and qualities have been more thoroughly examined. 
At present it is believed that, with few exceptions, they do not pre- 
sent any such features as would give good grounds for the hope that 
they might become of much importance or objects of a regular 
trade, but until competent persons undertake their investigation it 
is unnecessary to discuss the finality of this verdict. The local 
market for either tans or dyes is inconsiderable, and the plains’ 
markets are now filled with the products of the latest discoveries 
in Europe which in cheapness and quality far surpass the hill mate- 
rials and are now ousting the local dyes from general use. A 
demand for bark for tanning purposes will, however, always exist 
as it would not be profitable to import it. .. 

Dyes. 


(a .) — Extracted from the root 

BrUbia COrdifoliai Linn. — Madder — Majethiy manjU, It should 
be remembered that the vernacular name majethi is sometimes given 

^ For more detailed information on Economic Pioducta of 

the North-Weatem Provinces, Part III,” Allahabad, 1878. 
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in Kumaun to Impatiens Balsamina^ which also yields a red dye, 
but it is properly applied only to fijniia. There are two species, 
R, ManjUthaj Roxb. (1,374), abundant 4,000-9,500 feet with black 
fruit and dopp red flowers, and ll. cordifoliay and both are distinct 
from the European madder (IL tinetormn) and yield a brighter dye, 
but whether owing to inherent defects or improper appliances the 
dye is not so durable. It is in common use With the .Bholiyas and 
gives with alum a reddish-brown colour, SoinB ilfempts have been 
made to introduce the cultivation of the European madder plant, 
but they wore neither continuous nor exhaustive, though successful 
in Afghanistan and apparently also in Kumaun. The average 
annual export from Kumaun is about ten maunds. 

Curcuma longU) Roxb. — Turmeric — Ilaldi (root). See Condi-- 
mehts. This root is chiefly grown as a condiment, but one variety 
which when cut has a rich unctuous appearance also yields a yellow 
dye. ih When it comes into contact with an alkali it turns red, and 
is seldom used except for the commonest purposes and by the poorer 
classes. 

^Berberis aristatai D. C. — ChUra, totar. The bark anti root of 
this species and B, Lyciunij known as kinyoi^a-ki-jar or ddrltaldy 
ddrchohy yield a yellow dye» They are both common in the Hima- 
laya of these provinces. The colouring principle is found chiefly 
in the root and affords an excellent dye for leather. The average 
annual export from the Kumaun forest division is not more than 
hvo maunds. 

K[ari8CUS4ByperinU8 — Nagarmothay panmotha. The roots are 
used in dyeing to give a scent to the cloth’ aujj|[ also in medicine. 
Some identify nagarmothu with Cgperus juncifolius, 

DatiB ca cannabina> Jjinn,-^Akalb{r (root) ybajr-hhanga (plant). 
The yellow root is exported to aid in dyeing red and is also used in 
medicine^ ^ ^ ^ 

HedyohilUfr spicatum* Em. — KacMr-kackrij Kapdr^kachri* 
The root has a strong perfume and is used in dyeing to scent 
«loth, also to scent tobacco and as a medicine. The average annual 
export from the tract between the Ganges and the S4rda is about 
ten tons. 
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i ^ (6 .) — Extracted from ike hark or stem. 

Acacia QatecllUt (the tree) — Catechu, cutch — 

kaik^ kafka (the dye); The manufacture of catechu or cutch, or 
terra japonica as i£ i? variously called, has gone on from time 
ipnnemorial at the fopt of the hills. The men employed are of the 
Doip caste and are called Khairis from the vernacular name of 
the tree, ' They confiHuc at work from November until the rains 
set in and ate aided by their families. Madden’s description of 
the manufacture^ still holds good. He writes ; — “One portion of 
the Khairis is constantly employed in cutting down tlie best trees, 
and for these they have to search far in the jungles ; only those' 
with an abundance of red heart-v^ood will answer. This is chop- 
ped into slices a few inches square. Under two large sheds 
are the furnaces, shallow and with a slightly convex clay roof, 
pierced for twenty ordinary sized earthen pots. These are nearly 
filled witli chips, and water is then poured in and boiled until 
the contents of twenty will only fill two pots. This operation tak(*s 
place in about an hour and a half. The liquor resembles thin 
light port, and the hatha crystallizes on leaves and twigs thrown into 
it for the purpose. Each pot yields about a seer of an ashy white 
colour. The work is carried on for twenty hours out of the twenty- 
four by relays of women and children j the men merely preparing 
the wood, which, after being exhausted, is made use of as fuel.” The 
best samples of hath are clean and whitish or of a pink colour, but 
some are dirty and mixed with foreign matter. In 1848, hath was 
worth six rupees a maund in the forests. In the Dun the kath is not 
allowed to crystallize on twigs, but is poured into clajr moulds and 
made into cakes. XatA Is used as an ingredient in the prepared pan 
so commonly chewed by natives and gives the red colour to the 
saliva. As a dye it gives brown tints and is largely used for colour- 
ing sails and fishing-nets. The average yearly export from the 
forests between the Ganges and the Sdrda is about 120 tons, though 
but little catechu is now made west of the Ramganga. The bark 
of this tree is also used in tanning. 

Taxtts .baccata. Linn.— Yew.— Wancr, s-rfi, gdh, Ust The* 

bark yields an inferior red dye only used in the Bhotiya parga- 
nahs. 
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Symplocoa cratsegoideS, Ham. — lod. The bark and 
leaves yield a yellow dye and are used in combination with madder. 
The average annual export from the tract between the Ganges and 
the Sdrda amounts to about twenty toss, of which about nine tons 
come from the Kumaun forest division, . *- 

Aluus nepalensis^ Hon. — Himalayan alder — UdU^ hunch, koisL 
The bark is used in tanning and in dyeing red and is one of the 
ingredients in the native-made red ink. 

(c .) — Extracted from the leaves, 

Jasticia Adhatoda, Linn. — Arusa, This plant yields a yellow 
dye from its leaves by boiling them in water in the proportion of 
lOtb to 16tb until half the water luis evaporated. In combination 
wdth indigo it gives a dark-blue green. The leaves are procurable 
at from 20 to 25 seers per rupee. 

CinnamomTim Tamala,Nees. — Ddkddni, kirkinya, sinkaiin, and 
leaves tejpdt. The leaves are more commonly used as a condiment 
(see Condiments), but they are also of use in calico-printing in 
combination with myrobalans. The average annual export from the 
tract between the Ramganga and the Sarda is about 63 tons of the 
leaves and 24 tons of the bark. 

(d) — Extracted from the fruit-rlnd. 

Acacia arabica^ Willd. — Baku. This tree docs not flourish in 
the Kumaun Him^ya, though stunted specimens are found as 
high as 3-4,000 feet. It occurs, however, in the drier tracts 
along the foot of the hills and yields a black dye from the pods, 
which are simply pounded and boiled. The gum is also used 
extensively by dyers and calico-printers and the bark in tanning. 

Mallotus phillipinensis, Mull— iTawgZa, rtiina, roll. The 
ripe fruit of this small tree is covered with a powder that yields 
an orange dye. It is commonly used in dyeing silk and wool 
and gives a rich flame colour of groat beauty and pennanence 
and is one of the best of its kind. It sells at from 3 to 4 seers per 
rupee. Stewart writes : — “ The ripe capsules are gathered off the 
bushes in March, and>' after being allowed to lie in a heap for a 
few hours are rubbed and kneaded with the feet on the ground to 
remove the powder, the broken capsules being then separated by 
winnowing, sifting, and picking. One man will collect about a 
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Beer of the powder in a day, which is bought by the dealers dl 
five seers for a rupee. The above process will quite account for 
the commercial kamela not being veiy clean; but besides this, 
although the Bhuksas, who gather it, deny that any adulteration 
tak($s place, it is said never to reach the plains’ market in its com- 
paratively pure state.” The substances added arc stated to be the 
pounded bark of Casearia tomentosa, Roxb., the chila of GarhwAl, 
and the red powder on the fruit of the Fims indica, Roxb., the com- 
mon banyan or hargad. On the other hand kamela itself is used 
to adulterate arnotto. The bark is employed in tanning. About 
2,000 inaunds of the powder are exported every year from the 
Kumaun forest division. 

Funica GranatuxU) Linn.— Pomegranate — Andryddrim, and the 
rind of the fruit ndspdL The rind of the pomegranate is used as 
a tan and dye for leather and gives cloth the greenish colour known 
as kakrezL It is, however, generally used with some other dye as 
a concentrator, in which case the pulverised rind is boiled along 
with the dye. The flowers also yield a fleeting dye of a light-red 
colour. Morocco leather is tanned and dyed with the bark of this 
tree^ of which the export amounts to the large quantity of 270 tons 
per annum from the Kumaun forest division alone. 

Terminalia Chebula) Retz. — llar^ haram. The dried fruit are 
the black or Chcbulic myrobalans of commerce used as a dye, tan, 
and medicine. Galls are also found on the leaves which in con- 
junction with alum yield a good permanent yellow dye. Tho 
average yearly export from the forests between tho Jumna and 
Sarda amounts to about 50 tons, of which tho Kumaun forest 
division yields 550 maunds or about 20 tons. 

Torminalia bolorica; Roxb. — Dahera, The dried fruit of this 
Species also forms one of the myrobalans of commerce used in dyeing 
cloth and leather and in binning. Native ink is made from it 
and it is also used in medicine. The average annual export 
from the same tract as tho preceding is about ten tons. 

Phyllanthns Emhlica, Linn. — Aonla, amlika. The fruit of 
this species furnishes the Emblic myrobalans of commerce used 

a dye, a tan, and in medicine. Tho bark is also used in tanning. 
The fruit is pounded and boiled in w^ater, and in combination with 
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sulphate of iron j^ields the bluish-black colour ahunsi, and alone 
is used as a hair-dye and ink-material. The annual export from 
the Kumaun forest division is about four tons. 

iEgle Varmelos, Corr . — BeL The rind of the fruit is occa- 
sionally used with myrobalans by calico-printers, and by itself yields 
a fleeting yellow dye. The annual export from the Himalayan 
forests is, however, very small. 

(e,)^Eatracted from flowers, 

Nyctanthes Arbor-tristis, Linn.— jETar, karsinghdr, pah/ira, 
hdiirij kiyera. The flowers yield a fine but fleeting buflP or orange- 
brown dye. It is much used in combination with other dyes, and 
the flowers can be had in any quantity from the submontane forests 
at from 2-6 soers per rupee. 

Bntea firondosa) Roxb. — I)hdk) palds^ cMchra, The flowers 
(kdsUf tesu) yield a fleeting yellow dye with alum, much used in the 
Holi festival. The tree occurs abundantly along the foot of the 
hills, and is very remarkable from the eflect produced by its large 
orange-red flowers. 

Cedrela ToonUi Roxb. — Tdn, tdni. The flowers of this well- 
known tree also yield a yellow dye known as hasantiy from the prac- 
tice formerly in fashion to wear clothes dyed yellow at the spring 
festival ipasanJ^, A red dye is occasionally extracted from the seed. 

Tagetes erecta, Linn. — Genda. The flowers of this plant, the 
common marigold, also yield a yellow dye which is, however, but 
little used except by the poor. 

Woodfordia floribniLda> Salis. — ^DMiy dhauray thdwOy dhdrla. 
The red flowers of this laj^e shrub are used in dyeing silk ; tho 
average annual export for this purpose from the tract between the 
Juihna and the S4rda being about 27 tons, of which about 200 
maimds come from the Kumaun forest division. Ihe leaves and 
twigs also yield a yellow dye. 

Parmelia kai&tsohadalisy Ssch. — Rose lichen— CAaWila, chal^ 

pdriy charchuhiluy of^halira. This lichen is used in calico-print- 
ing to give a perfume to the cloth and a rose tinge. The average 
annual export from the tract between the Ganges and the S&rda is 
about 25 tons. 


29 
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Tans. 

(ji)^Tanning agents derived from the hark 

Acacia arabica^ Linn. — BahiL The bark of this tree is the 
most plentiful and effective of all those used for tanning purposes. 
The legumes and leaves also have similar properties in a less 
degree. Besides tanning a skin, the babM bark dyes it a buff 
colour. 

Cassia Fistula, Linn . — AmaltdSj kitola^ itola, Icitwdli, simhdra^ 
elm. The bark of this tree yields a tan and dye and, like the 
preceding, the pods contain much tannin. The average annual 
export of the bark from the forests between the Ramganga and 
the Skda amounts to about sixteen tons. 

Shorea robusta, Gasrtn. — SdL Tho bark of this tree, so well 
known for its timber, contains tannin, though it is hot much used as 
a tanning material. 

Butea frondosa, Koxb. — DMh, palds. The bark contains an 
excellent tanning agent much used where babdl is not procurable. 

Myrica sapida, Wall. — KdlphaL The bark is used in medicine 
and as a tanning agent. The average annual export from tho 
tract between the Jumna and the Sarda amounts to about 
seventy tons. 

Baubiuia purpurea, Linn. — Kachndrj khairwdl, gdrioL A 
common small tree, the bark of which is used in tanning. 

Buchanauia latifolia, Roxb. — Kath-bldldwa^ muriya^ piydl^ 
The bark of this tree is also a tanning agent. 

Garuga pinnata, Roxb.— JETAarpaf. The bark yields a tan- 
ning material. 

Zizypbus Jiguba, Lam .— khalisj giU^, This tree yields 
u much valued tanning material in its bark. The export of oak 
bark of various kinds from the Kumaun forest division alone amounts 
on an average to between 50 and 60 tons per annum. 

(6.)— Tanmny agents derived from fruits* 

Terndiialia Chebula, Retz.— iTa*-, haraira. This and tho fmit 

of T.beltneahim^Q Chebulic and Belorio myrobalans of com- 
merce, used as an ingredient in tanning mixtures. 
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Semecarpns Anacardiuni) Linn.— B/atoa. The fruit of this 
tree, better kno'vnasthe ‘Marking-nut tree,’ is used in medicine 
and as an ingredient in varnish. When pounded and boiled in rape 
oil it is applied to stay putrefaction in hides. 

The haldlj dhao^ bahera^ har and dhauri or hdkli (Anofjfmsus 
lati/dlia, Roxb.) are also used as tanning agents, and the milky 
juice of the dk or maddr in curing catgut and cleaning leather. 


C -GTTMS AND OUM-EESINIS. 

There are six classes of gums known to commerce, each of which 
ajjiuits of uumerous varieties : (1) gum-arabic ; (2) gum-senegal ; 
(3) cherry gum and the gum of other stone-fruit trees ; (4) gum- 
tragacanth ; (5) gi^in of Bassora, and (6) the gum of certain seeds 
apd roots.^ The first five spontaneously flow from trees and the 
sixth is extracted by boiling water. Representatives of (1), (3), (4), 
and (6) occur in Kumauii, and in addition we have the oleo-resin 
hhildwa and tar and turpentine. The better classification, however, 
is that propose^ by Cooke, viz .: — 

I— Gums— 

A. — True gums — - ‘ 

(a) — Arabic kind as hahdl (Acacia arabica), 

(b) — Cherry kind as padam (Fruma Fuddum), 


B. — Pseudo-gums — 

r (tt) — Tragacanth kind as kulu (Sterculia urens). 

(b) — Dark or Moringa as sahajm (Moringa pterggo- 
sperma). 


C. — Astringent gums as dhdk (Butea frondosa). 

IL— Gum-resins— 

A. — Emulsive as gota^anba or gamboge. 

B. — Foetid as hhig or asafeetida. , , 

' 0.— Fragrant— 

(а) — Bdellium kind as gdgah 

(б) — Benzoin kind as IMn, 


iFor a fall account of tlie ‘GiiniB and Giim-rc*inB* in theseJ^rorinoeB, see oj 
liatei 9 «o^<)^ic Products of tli^e N.-W. PiQvia<^^^art 
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A. — Hard or Copaline — 

(a) — Pale resins as safed dctmar (Vateria indica), 

(b) — Dark resins as kdla damar, 

B. — Soft or elemi as jangli-d)addm (Cammm commune), 

IV*— Oleo-resitis-* 

A. — Balsams as hdlsan-ki-teL 

B. — Varnishes as bhildioa. 

0. — Turpentine and tar. 

The average annual export of gums, some years ago, from tho 
Garhwal forest division was about 265 maunds, andoihirja or pine- 
resin about 30,500 pitchers of 2itb. each. From the Dehra Diin 
the export of senili gum is about 786 maunds, and of dhdk gum about 
27 maunds, whilst about 200 maunds of gmn are exported every 
year from the Kumaiin forest division. Taking gums alone, the 
average yearly outturn from the Himalayan forests of these provinces 
is about 1,300 mamids* If encouragement were ottered and trained 
collectors were employed, the quantity of produce of each kind of gum 
would bo much more than at present ; but so long as African gums 
can be sold in^tho London market at their present low rates, there 
isjittle hope that this branch of industry can be extended with pro- 
fitable results. 

L— GUMS. 


A. — True gums. 

Acacia arabica? WiM.—Bahdl, This common tree yields 
the East Indian gum-arabic or gum gattie of commerce used in 
medicine and the arts. The bazar collections, however, contain 
the gum of allied species under the same name, habdl-ki'^ond. The 
gum exudes spontaneously or is procured by incisions in the^ 
bark, when the sap* runs out and' hardens into small lumps 
varying in Jafloi and size. There are two kinds, the brown" 
aad^white^gtiffiJ; the former iS' more esteemed in medicine and 
the latter in the' arts. The gum exudes principally in March- 
Aprilj and' a good tree should yield about 2tt) in the y(*ar. 
The bazar specimens ocpur in broken tears of a brownish red to 
white colour, rather brittle with a shining- 
1; 'Soluble in winter, forming a dark-coloured. 
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mucilage. With this gum is usually collected and sold the gunrbf 
the following allied species : — 

A, CatechUf Willd. — Khair. 

A. Famesiana^ Willd . — Wildyati bdbdl, 

4. lenticularis, Ham. — Khain. 

Albizzia procera, Benth. — Safed-^iras, kharmji, 

A, Lehbekj Benth. — Siras, 

A, odoratmima, Benth. — Wildyati siras, 

iEgle UarmeloS) Corr.— This tree yields a good gum- 
arabic, occurring in tears like coarse brown sugar and of a similar 
colour. 

Prunus Fuddum, Boxb. — Padam, P^y<^) paya. This and the 
other species of cherry yield a gum-arabie of the stone-fruit kind 
which, however, is not of commercial importance owing to the 
smallness of the yield and the presence of other gum-bearing trees. 

Bachanania latitolia, Roxb. — Piydl^ muriya, katk~bhildwa. 
This tree occurs commonly in the Bhabar and yields a pellucid 
gum by incision, known in the plains as chironjv^ki^gond* 

Banhinia variegata, Binn. — Kachndr, This and its allied 
species yield a gum known as sem-M-yond, It is said to be a brownish 
mild gum that swells in water and is only partly soluble. 

Careya arborea, Roxb. — Kumbh, This tree yields a greenish 
gum regarding which but little is known. 

Cassia Fistula^ Linn. — Kitwdli, amaltdz, A red juice exudes 
from the bark and hardens into a gum called kamarkas^ regarding 
which further information is desirable. 

Cedrela Toona, Roxb, — Tdn. This tree yields a resin rather 

than a gum. ’ , 

Sponia orientalis. Planch., yields a gum of the cherry tree 
kind. 

Anogeissus latifolia, Wall.— DMiad, dhaurd, tdklu ^ It yields, 
a fine white hard gum used chiefly by calioo-printers. 

Odina Wodier, Roxb. — Jhingan^ jlban, sindan,, ^ gnna is 
obtained from incisions in the bark and when solidified appears 
much like glue. It is used for ink-making and in the finer parts 
of stucco work. There are two sorts exported from Eumaun ; ibe 
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lirtiite [hanne) picked from the tree and sold at about ten seers for 
the rupee, and the black {jingan~ki-^ond) gathered on the ground 
and sold at fifteen seers for the rupee. 

Elsodendron glancum, Hook. — Bakra^ shauriya^ mdmru The 
gum produced by this tree is known as the jamrdsi gum In the 
Central Provinces. It occurs in roundish tears and is soluble in 
water. 


Feronia Elephantnm, GorT.^Kath-hel, hait. The gum of this 
tree is recommended as a substitute for gum-arabic in medicinal 
preparations. 

Woodfordia floribunda, Salisb. — Bhdi, dhaura. The gum of 
this tree deserves further examination. It appears to be of the 
tragacantb kind and swells in water. Specimens of the gum from 
the following trees known to yield gum should be collected and 
subjected to examination : — 


Scientiflc name. 

Vernacular 

name. 

Pagein 

Brandis. 

Scientific name. 

Vernacular 

name. 

|1 

Citrus Aurantinm ... 

Narangi .. 

6S 

Semccarpug Anacardium, 

Bhildwa... 

124 

,1 medica 

Bijawra ... 

61 

Termiualia Ar jima . . . 

Arjdn ... 

224 

Fhyllanthns Bmblica, 

Amlika ... 

454 

f, tomcntosa... 

Sain 

225 

Brythrina indica ... 

Pangara ... 

139 

„ belerica ... 

Bahtra ... 

222 

Oaruga pinnata 

Kharpat ... 

63 

„ Cliebula ... 

Bar 

223 

Jatropha CuMas ... 

Safed-ind ... 

442 

ZizyphuB oxyphylla ... 

Jigar ...! 

8.5 

Melia Azedarach •«.' 

Bakdyan ... 

68 

„ CEiioplia 

Heri 

86 

Morus indica 

Tdt 

408 

ff Jujuba 

Ber 

86 

Funica Granatiim ... 

Ddrim 

241 

„ rugosa 

Dhauri ... 

89 

Sapindus detergens ... 

RUha 

107 

Schieichera trijuga ... 

Kuntmbhaf 

105 


B.— Pseudo-Gums. 

(a.) —Pale or tragacanth kind, 

CocUosponnnin QoB&ypinm, H. C. — Kdmhi, This tree yields 
the gum katira of the local Materia Medica. It occurs in semi- 
transparent, white, striated pieces very much twisted and con- 
torted. % ^ 

St^cdlia nrens, Boxb.— hum. This tree also yields a 
gnm kat^ that occurs in large light-brown transparent tough 
masses, iMmersed in water like the other pseudo-gums it swells 
like a jelly, but does not dissolve except by protracted boiling. S, 
Boxb, (Brandis, 32), the uddh or ndiydl of Kujifaun, and 
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cdorataj Roxb. (?raDdi&, 34), the hodula of Km»aun, yield a 
A siyular gum, 

iJ},}'^Dark or Moringa kind, 

MQringa,pterygOSperiI(ia, Qaertn.— Sa/ia;wa. This, tree yields 
a giat of the sort known as mocharasy used, in medicine. It occurs 
hji irregular pieces of a whitish to. a reddish-brown colour. 

Bombax malabaricum, I^* c?. — SemaL The gum of this tree is 
also known as mocharas, IljijjOecurs in opaque, light-brown, knotty 
pieces, inodorous and of a slightly astringent taste,, and contains a 
large proportion of gallic and tannic acids. It is chiefly used as an 
astringent in medicine. 

StfirenflpAi ^n iw suavdoleilR, I^ C'* — Pdrah This tree yields a 
gum of the same character as the preceding, but not in general use 
nor sufficiently exaniined, 

C. — ^Astringent Gums. 

PterocarpuR marsupium, Roxb. — Bija-sdL This tree, rare in 
Kumaun, yields a gum of the kind known as kino. It is procured 
by incisions when the tree is in flower, and the gum is collected on 
leaves placed beneath the cuts in the bark. It forms a part of the 
coqinnerpial East Indian gum-kino. 

Butea flrondosa) Roxb. — Dhdk, palds. The gum of this useful 
tree is the principal sort exported as gum-kino under the local 
Juarae Icamarkas, It occurs in the form of tears which when fresh 
are of a beautiful red colour, but when kept for any time become 
opaque and darker in colour. It is used in medicine and for 
tanning and dyeing. ^ 

Ougeinia dalbergioideS) Benth. — Sdudan, chdndan. This tree 
yields by incision a sort of gum-kino used medicinally for the 3 ame 
purposes as Butea kino, " / * - 

IL-GUM-RESIK.S. 

A.— Emulsive gum-resins. 

Under this class come the products of frees of the genua Gar^ 
eintUf none of which occur in these provinces, 

B. — Fojtid gum-resins. 

Under this class we have iisafoetida, gum-ammoniacum, and^ 
others that do not occur in these provinces. 
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0,— Fragrant gum-rbsins. 

To this class belong the gum-resins which are not emulsive and 
do not possess the foetid odour of the preceding, but none of them 
occur in these provinces. 

III. -TRUE RESINS. " 

A. — COPALINE RESINS. 

Shorea robusta, Gaertn.— /Sd/. The resin of the sal constitutes 
one of the common dammars of the bazar and occurs in small rough 
pieces from a pale creamy colour to a dark-brown nearly opaque and 
very brittle. Each piece has a striated appearance, as if composed 
of several layers. It is devoid of taste and smell, sparingly soluble in 
alcohol, almost entirely so in ether and perfectly so in turpentine and 
the fixed oils. The superior kinds are sufficient substitutes for pine- 
resins in medicine. Since the conservation of the sdl forests has 
been taken, in hand the e^fport of this resin has very much declined. 

B.— ElBMI or SOFT-RESINS. 

No representative of this group is traceable in, Kumaun, though 
several occur in Southern India. ^ * 

IV. -OLEO-RESINS. 

A. — Balsams. 

No representative of tliis group occurs in the North-Western 
Himalaya, though common in Eastern Bengal and Asain. ^ 

B.— Natural Varnishes. 

Somecarpus Anacardinni; Binn. — Bhilmm, The pericarp of 
the fruit is full of an acrid ’juice used in medicine and to form a 
black varnish. There is a considerable trade in these seeds, of 
which the exports from the forests between the Jumna and the 
^eiy year amoiHit to about 125 maunds. Vaniishes are also 
said to be procured from the Odina Wodwr noticed before for its 
gum, Buclmuinia latifolia, Mhus succedanea, and vernici/eraf all 
of Vfhich occur in the Himalayan districts of these provinces. 

0. — Turpentine and Tar. 

PillftB longifolia, Roxb.-^t/Mr, salla, kolmij saral, thanm* 

The long-leaved pine is the principal source ot the oleo-resiu 
known as bitya in Garhwfil and lU/taot lansa in Kali-Kuinaun, and 
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of the oil called Urja-hirtel or tdrpinrhirtel. There are two kinds of 
resin : (1) the hirja or heija sort, which comprises the tears exuding 
naturally from the bark ; and (2) the hakhar-hinjaj or resin produced 
by making long and deep incisions in the sap-wood. The latter is 
chiefly used by bangle-makers. The resin is highly charged with 
oil of turpentine, and of late years some attempts at extracting it 

„ have been made. The oil of turpentine sells 

Turpentine. /.in , 

at from twelve to fourteen annas per bottle, 

and the residue known as sundrasj the black colophony of com- 
merce, is sold on the spot at about four rupees per maund. I am 
not aware of any attempt having been made to value this product, 
but of a similar article from British Burma Dr. Forbes Watson 
writes (1873) : — 

“ The crude turpentine from British Burma has been very 
favourably reported upon. It is the produce of Pinus KImyana 
and Pinus Maasoniana, the market rate being about 4^. per tb. in 
Burtna. The reports of the two firms to which the sample was 
submitted for valuation are : — ‘ No. 5 — ^We have submitted the 
crude turpentine to the trade, and have their report to the effect 
that it appears to be of very fair quality. We estimate the market 
value would be from £12 to £14 per ton. No. 6 — We have care- 
fully examined the sample of rough or crude turpentine and found 
the quality to be fine and equal to any ever imported from the 
United States, where the distillation for this market and that of the 
continent (Bordeaux excepted) is carried on. Crude has ceased to 
be an article of import ; there was not any since 1868, where twenty 
years ago it was a great trade. The nominal value of the sample 
before us would be 13«. Qd, per cwt. Manifestly, if the value in 
Burma of this turpentine is about id, per lb., or 37«. per cwt., and 
its value here is only from 12«. to 14«. per cwt., it would be far 
better to rely upon home consumption.’ ” 

The average annual export of resin from the GarhwAl forests 
during the five years 1869-73 amounted to about 35 tons. Dur- 
ing the same period the average annual export of the Ufja sort 
from the Kumaun forests was 86 maunds, of the hakhar-birja 
description 45 maunds, and of the oil about 10 maunds. This 
industry is now discouraged as much as possible owing to, the 



OF THE NORTH-WESTERN PROVINCES. 


787 


destruction of much valuable timber. The chips of the cUr^ 
deodar^ and P. excelsa, yield tar by dry 
distillation. The following account of the 
process is given by Mr. Baden Powell : — “ First an earthen 
ghara or vessel with a wide mouth, and capable of containing 
about four sers, is sunk in the ground. Next a large g/iara of 
about twelve sers capacity is taken, and three small holes are 
drilled in its underside : it is then filled with scraps of the pine 
wood, and over its mouth another small jar is placed and kept 
there by a luting of clay very carefully applied, and then both the 
jars are smeared over with a coating of clay. These two jars thus 
stuck together are next set on the mouth of the receiver or ghara 
sunk into the ground, and the joint or seat is made tight by a 
luting of stiff clay. Light firewood is now heaped around the 
apparatus and ignited, and kept burning from four to eight hours ; 
the rationale of the process being that the heat causes the tar con- 
tained in the chips inclosed in the large ghara to exude, and it 
falls through the three holes drilled in the bottom, and into the 
receiver sunk into the ground. When the fire is out, the ashes 
are raked away, the jars very carefully separated, so that pieces of 
dirt may not fall into the receiver, and the latter is then exhumed 
and the contents poured out. It is only necessary to replace the 
receiver with the jars over it as before, duly charged with chips, 
and lute the joints up carefully, and the process can bo carried on 
as before. With care the same jars may be made to do over and 
over again without cracking. One ser of wood yields about 2*6 
ohhat^iks of tar and 4*3 chhataks of charcoal. To procure a ser of 
tar requires 6 sers 4 chhatdks of wood chips to charge the pot, and 
2 maunds 6 sers and 9 chhataks of chips for fuel. The estimated 
cost is one anna per ser, but this is far too low.” 

Besides the long-leaved pine the following conifers^ occur in 
the Himilayan districts of these provinces, and some yield resin, 
tar, and turpentine. 

Pi&Us ezcelsa) Wallich. Brandis, 510. The tar produced from 
this tree is said to be equal to the best Swedish. It is a mixture 
cf resin and oil of turpentine more or less blackened by the 
* Fortlie intricate vernacular synonym w»po»tea. 
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admixture of empyreumatic products. It thickens after exposure 
to the atmosphere and is used for protecting wood-work in every 
position. 

Pinus Gerardiana, Wallich. Brandis, 508. This tree is very 
resinous and is much used for torches. Major Longden obtained 
Oxcollent tar from the chips. Gordon states that it aftbrds abundance 
of fine turpentine and the cones exude copiously a fine white resin. 
Brandis says it is very resinous and that a good white resin may be 
obtained in quantity from the bark and cones. 

CedrUB Deodara, Loudon. Brandis, 516. The deodar yields 
an oleo-resin like that of the cMr and an oil which is used in 
medicine. Tar is also procured from the chips of the sap-wood. 

Abies Smithiana, Forbes. Brandis, 525. Both Stewart and 
Royle mention it as a resin-bearing conifer. It does not appear 
to be common east of the Alaknanda. 

Nothing is recorded regarding the resinous properties of A, 
WehUana and dumosa and of (7. torulosa, Juniperm communisy 
recura and eacelm aud Ta^ms baccata are the great sources of dMp^ 
or incense in India and Tibet. 

Elastic gum-^esin, 

OalotropiB gigantea, I^* — Maddr, dh This and the allied 
species, (7. Hamiltoniij Wight., yield an elastic gum-resin which 
is procured by making incisions in the plant and is used as a 
substitute for gutta-percha. Dr. Riddell calculated that ten aver- 
age-sized plants will yield as much juice as will make one pound 
of this substance. The juice when collected is evaporated in a 
shallow dish, either in the sun or in the shade, and, when dry,, 
the substance is worked up in hot water with a wooden kneader 
in order to get rid of the acridity of the gum. The juice is 
also used to destroy tne offensive smell of fresh leather and in 
medicinel The maddr also yields a kind of mannas known as- 
Ukukr^uUushr^^ which is caused by an exudation' from the 'piercing 
ofi an insect called gcdtigtiL 

Lao. 

’ * lac is found all over these provinces, notably in IfieBtmdel- 
khand, Bhdbar, and Gorakhpur forests. It consistir of a resinous , 
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Bttbstance produced from the female of the Coccus Lacca, an insect 
which is found on the twigs and branches of the pipal (Ficus 
religiosa)^ bargad {Ficus indica), kathbel (Ferowia Elephantum)) 
her (Zizyphus Jujtiba)y dhak (Butea frondosa), the Erythrina indica, 
Schleiohera trijuga^ Inga dulcis^ and others. The Hindus have six 
names for lac, but they generally call it laksha (lakh, ‘one hundred 
thousand)’ from the multitude of small insects which, as they believe, 
discharge it from their stomachs and at length destroy the tree on 
which they form their colonies.^ There are two products from this 
resin, the lac dye and the various forms of the resinous lac. A 
description of the insect will be found hereafter in its proper place.* 

The process of manufacture may be briefly described as fol- 
lows : — The stick-lac as it is brought in is 
Manufacture. . i i i i 

picked and triturated in water, which takes 

out the colouring matter that forms the dye, and the residue depriv- 
ed of all impurities forms the seed-lac. This is then sewed up in a 
long narrow bag about the size of a cable and passed over a char- 
coal furnace; when the resin melts and when quite fluid it is passed 
on to a man seated before another charcoal fire with a cylinder of 
glazed earthenware in front about two feet long and eight inches 
in diameter supported on pivots at each end : or in some places the 
stem of the plantain is used. The melted wax is allowed to drop 
on the cylinder and forma thin layers about eighteen inches square 
known as shell-lac. These are sorted according to consistence and 
colour ; orange, liver, garnet and their varieties being the order of 
excellence. Sometimes the seed-lac is merely melted into buttons 
or lumps, but this is usually only done with lac of inferior quality 
and for home consumption. 

The analyses of Unverdorben and Hatchett give the constituents 
of stick-lac as — (1) an odorous resin soluble in alcohol and ether ; (2) 
a resin insoluble in ether ; (3) a bitter balsamic resin ; (4) laccic acid; 
(6) a dull yellow extract ; (6j colouring matter ; (7) a fatty matter ; 
(8) some salts and earth. The rosin according to Unverdorben con- 
tains---(l^a resin soluble in ether and alcohol; (2) a resin insoluble 

^ ‘ Sir W. Jones quoted by Birdwood, 274, 322. Other insects of this 

^rnish a colouring matter. The female of C. Hick is the Kermes ; that of u 
Cootf, the nopal or cochineal and the female of C. pohntcus producca the scarlef 
graina of li^Iand. » Chiefly from Carter's notice in Ann. Mag. x»at. 

filet., VII., 81, 41 . 
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in ether and soluble in alcohol ; (3) a resinous body little soluble in 
alcohol ; (4) a orystallizable resin ; ( 5 ) an uncrystallizable resin. 
Hatchett’s analysis of 100 parts gives rosin, 68 ; colouring matter, 
10 ; wax, 6 ; gluten, 5*5 ; foreign substances, 6 ’5 ; loss, 4 . His 
analysis of shell-lac gives resin, 90'6 ; colouring matter, 0*5 ; wax, 
4*0 ; gluten, 2*8 ; loss, 1 ' 8 . 

The lac insect cah be removed from one forest to another 
by merely taking the insect on the stick while in its transition 
state and applying it to the branches of a similar tree. There 
are two seasons of the insect’s activity in Upper India, tlie one 
commencing in June and the other in November. The first 
crop is ready in September and the second in February or March, 
but neither are gathered until the season for the next operation has 
commenced. Thus the March crop may be gathered in June and 
the September crop in November. Should, however, the object be 
more to obtiiin lac- dye than resin, the sticks should be gathered 
before the insect escapes to commence its next season’s operations. 
The best Indian lac of these provinces is manufactured at Mir- 
zapur, where the materials are collected from all parts of the North- 
west, but principally from the jungles of Central India as far south 
as Sambhalpur. Lao makes an excellent varnish and is used in 
combination with various colouring matters to make the durable 
lacquer so well known in Benares toys. It is also used for sealing- 
wax and for housepainters’ varnish. 


D.-FIBBESJ 

The forests and wastes of the lower hills and the submontane 
tract yield an immense quantity of materials for ropes, cordage, 
twine, basket-making and matting, but little of which has as yet 
received the attention due to it. The Mar grass alone is sufficient 
in quantity to supply all India with a valuable material for making 
coarse cordage and paper. The bambu of the Garhw41 Ddns might 
be utilised in the same way, and the reeds and grasses of the Bh^bar 
and Tardi afford an inexhaustible supply of common twine and 
matting material* The hemp of Garhwdl has more than a local 

^ A botanical description of all the dbre-prodnclng plants mentioned in the 
following list will be found in Fart VI. of my Notes on the Economic Products 
of the North-Western Provinces.” The reference at the foot of each notice 
here is also to a botanical description of the plant. 
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reputation and for a long time furnished a portion of “the annual 
investment” of the East India Company. The pulp manufactured 
from the Daphne papyracea yields materials for a paper that gives 
the engraver finer impressions than any English-made paper and 
nearly as good as the fine Chinese paper that is employed for 
what are called India paper-proofs. The paper made from this 
shrub in Kumaun is almost as strong and durable as leather and is 
largely used for village records and court proceedings. It is 
exported to Tibet on the north and to the plains on the south for 
manuscripts and account-books. With this wealth of raw material 
in existence it is remarkable that so little has been done to render 
the fibre resources of our hills available to European enterprise, and 
it is the object of the following pages again briefly to bring them 
to notice. 

Abutilon indicum, Don. A mallow found in the lower hills 
andBhabar, the stem of which yields a cordage fibre. Hooker, FI. 
Ind., L, 326. A. polyandrum^ Schlecht, found up to 3,000 feet, also 
yields a fibre. Hooker, L c., 325. 

Hibiscus flculneus, Linn., affords a very largo proportion of 
strong fibre of a white colour useful for twine and light cordage. 
Hooker, /. c., 340. H, pungens, lioxb., and IL cancellatus, Roxb. 
(Hooker, L c., 341, 342), also yield a soft, silky fibre useful for 
cordage, and are hence genorically known in Kumaun under the 
name kapasiya. 

Hibiscus cannabinuS) Linn., san, grows wild and is also culti- 
vated to a small extent in the Kota Dun and Bhabar. Hooker, 
I c., 339. 

Eydia calycina, Roish,; patta, pattiya ; common in dry forests 
and along the submontane tract. Yields a strong coarse fibre 
from the inner part of the bark. Hooker, L c., 348. 

Bombax lualabaricum, D.C., cotton-tree ; setnaL The cotton 
from the pods is chiefly valuable as a half-stufi'for paper. Experi- 
ment has shown that the staple is too short for use as a textile 
fabric (J. Agri-Hort. Ben., III., 122), and it is now chiefly employed 
for stuffing pillows and the like, and for this purpose there is a 
small export trade. Hooker, /. c., 349. 
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SterCttlia villosai Roxb., is the uddla and udiydl of the Knmann 
Bhabar. This tree grows to a considerable size, but it is only the 
saplings from two to throe years old that are useful for fibre. From 
these the layers of bark can be ‘stripped olF from one end to the 
other, the inner furnishing a fine and the outer a coarse cordage 
fibre that stands moisture well. One stem will yield about 2lb. 
of good fibre by steefping the bark well and beating it out with 
wooden mallets. The ropes made from it are strong enough for 
elephant harness, hut are chiefly used for cattle halters. Tlio 
rope is said to become stronger for a time from being frequently 
wetted, but it seldom lasts more than eighteen months if constant- 
ly exposed to moisture. The root of the tree is eaten in the hills. 
Hooker, I, c., 355. 

, Stercnlia colorata, Roxb , the hoddla and hoddl of Kumaiin, 
occurs somewhat commonly at the foot of and along the lower 
range of hills. The bark yields a fibre for cordage similar to that 
of the pr&codmg species. Brandis, 34. 

Abroma angusta, Linn.: cultivated in gardens in the Dehra 
Dun where it is probably introduced. It yields a very strong fibre 
fit for cordage. Hooker, L c., 375. 

Orewia asiatica, Linn. — Pharsiya^ phalsa, dhdmin. Occurs 
wild in the lower hills, cultivated in the plains. The inner bark 
yields a fibre like the basts of Europe. Hooker, I, c., 386. 

Orewia oppositifolia, Roxb., the hlienwal and hhimal of Garb- 
wdl and hhengdl of Kumaun, occurs commonly in the lower hills 
2,500-4,^00 feet and up to 6,000 feet. It is occasionally cultivated. 
‘Hooker, L c.^ 384. It yields an inferior fibre similar to the pre- 
ceding and for which the branches are cut from July until March 
or, indeed, at all seasons except in the spring. The leaves are given 
to cattle, and the sticks are soaked for a month or forty days in 
water and when dry are beaten on stones and the bark is stripped 
off. One tree will give about five sera of the inner fibre fit for 
making into ropes and twine, which are used for tying up cattlo 
and for stringing cots. It is neither very strong nor very durable. 
Women use the green bark for cleaning their hair. (Hud.) 

Odinft Wodier, Roxb .— J ihan, sindan ; occurs in the dry 
forests along the foot of the hills, ascending the outer range up to 
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4,000 feet. The bark yields a coarse cordage fibre. Hooker, IL, 

29. 

Btttea frosdosa, Uoxh^—Dhdkfpalds; is common in the Duns 
and warm valleys and yields a very strong fibre from its bark used 
for caulking boats and making rope. Hooker, II., 164, 

Desxnodium tilissfblium, Don . — Chamaraj matta; occurs along 
the outer range 3-8,000 feet and yields frctai its bark a substance 
from which paper is made. In Kunaor there is some trade in this 
paper with Tibei Hooker, IL, 168 : Panj. Prod., 516. 

Bauhinia racemosa, Lam.---Kachndlf gMl; occurs in the dry 
parts of the plains and ascends the hills in Eumaun to 5,000 
feet. The inner bark yields a strong cordage fibre. Hooker, IL, 
276. 

Bauhinia Vahlii, W. et A. — Mdljan^ mdlu ; is a large creeper 
that occurs rather commonly in the lower hills and upper Bhabar 
from the Jumna to the Sarda, especially at the bottom of hot valleys 
and along the sides of precipices. The leaves are used for making 
umbrellas, and sewn together with twigs form baskets for holding 
pepper, turmeric, and ginger. They are also used as a substitute 
for plates at meals and by tho petty shop-keepers to wrap up the 
goods that they sell. This creeper often attains a length of 40-50 
feet, and is generally cut down in July-August, though it may be 
cut at all seasons. In its natural state it is used for making rope- 
bridges, but to manufacture rope from it, tho outer bark is peeled 
off and thrown away and the inner coating is steeped in water and 
twisted when wet. A large creeper will produce a maund of this 
fibre known as selu. Before being used, the bark is boiled and 
beaten with wooden mallets, which renders it soft and pliable enough 
for being made into rope and twine used in tho erection of rope- 
bridges, for thatching, stringing cots, and the like. These ropes 
though strong are not very durable and require occasional soaking, 
though if constantly kept in the water they rot quickly and alto- 
gether do not last more than eighteen months. The broad flat 
seed of the pod is eaten fried in clarified butter. Hooker, IL, 0 
279. 

Gerbera lanuginosa is the well-known tinder-plaut or kapasiya 
of Enmaun. The tinder is derived from the tomentiim on the 
. 100 
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lower side of the leaves, which is also woven into twine and then 
netted into small bags for carrying hukkas, &c., so much in use 
amongst the hill-men. 

Oareya arborea, Roxh . — KAmhU ; is a large tree that occurs 
in the forests along the foot of the Himalaya from the Jumna to the 
Sarda. The bark affords a fair fibre fit for cordage and twine. 
Hooker, IL, 511. 

Oalotropis gigantea, R. Br. — Safedrdh, maddr; is a large plant 
or shrub ; common along the foot of the hills. This is the species 
that prevails in ilie BhfiDar, where large patches of it occur, espe- 
cially near K&lidhiingi, but it does not occur westwards of the Gan- 
ges at Hardwar. It yields a soft, silky fibre fit for cloth manufac- 
ture and for making the finer kinds of twine : see Sel. Rec. Bom., 
Xyn. ; Jonrn. Agri-Hort. Ben., VIII., 73, 226,231. 

Oalotropis procera, R. Br.— %mddr ; is the prevailing spe- 
cies from Hardwar southwards and westwards. This species also 
yields a valuable fibre. Brandis, 331. 

Marsdenia tenadsaima, W. d A., occurs in the plains and 
ascends the hills up to 4,000 feet. The bark of the young shoots 
yield a fine fibre remarkable for its strength and toughness, for- 
merly used by natives for bow-strings. Roxburgh, 258. 

Marsdoxua Royloi, Wight— ; a largo knotty creeper 
that occurs along the outer ranges of the Himdlaya up to 6,000 feet. 
It is cut at the knots and boiled in a mixture of ashes, after which 
the outside bark is thrown away, and the inner yields a fibre used 
for making fishing-nets and lines of great strength and durability 
and is capable of fonning a cloth material. Brandis, 333. 

Orthanthera viminea, Wight ; the ehapJdya of Kumaun ; ocenm 
along the foot of the Him&laya, ascending the lower valleys in Kali 
Kumaun for some distance. The bark is steeped in water and then 
yields a fibre that affords a good cordage material and is remark- 
able for its tenacity and length. Drury, F. R, II., 236. 

Oordia Hyza, Linn. — Bairala, haurala; occurs wild in the for- 
ests below the Him&laya and is also cultivated in many parts of 
Upper India. The bark yields a fibre used for caulking boats and 
maldng rough cordage. Brandis, 336. 
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Daphne papyracea, Wall, the set-hardim of Kumaun, salp^ra 
of Garhw&l, and bhalu^mang and hholuwa of Nep41. Two varieties 
of this species are commonly found in Kumaun ; — the one with white 
flowers and yellow fruit occurs at 4,000-8,000 feet, and the other 
with purple flowers and fruit at 7-8,000 feet. Both yield a valu- 
able paper-stuff from which the strong, tenacious hill-paper is made. 
The following account of the mode of manufacture is from a paper 
by Mr. B. H. Hodgson in J. A. S. Ben., L, 8 ; — 

Mode of making the hillrpaper ueuidly called Nepdleee. 

“ For the manufacture of the Nepalese paper the following im- 
plements are necessary, but a very rude construction of them suffices 
for the end in view : — 

stone mortar, of shallow and wide cavity, or a large 
block of stone, slightly but smoothly excavated. 

2nd. — A mallet or pestle of hard wood, such as oak, and in size 
proportioned to the mortar and to the quantity of boiled rind of 
the paper plant which it is desired to pound into pulp. 

3rd. — A basket of close wicker work, to put the ashes in, and 
through which water will pass only drop by drop. 

4:th. — ^An earthen vessel or receiver, to receive the juice of the 
ashes after they have been watered. 

bth. — A metallic open-mouthed pot, to boil the rind of the plant 
in. It may be of iron, or copper, or brass, indifferently ; an earthen 
one would hardly bear the requisite degree of Are. 

6fh. — A sieve, the reticulation of the bottom of which is wide 
and open, so as to let the pulp pass through it, save only the lumpy 
parts of it. 

7th. — A frame, with stout wooden sides, so that it will float 
well in water, and with a bottom of cloth, only so porous that the 
meshes of it will stay all the pulp, even when dilated and diffused 
in water, but will let the water pass off* when the frame is raised 
out of the cistern ; the operator must also have the command of a 
cistern of clear water, plenty of fire-wood, ashes of oak (though 
■ I fancy other ashes might answer as well), a fire-place, however rude, 
and lastly, quantum aufficit of slips of the inner bark of the paper tree, 
such as is peeled off the plant by the paper-makers, who commonly 
use the peelings when fresh from the plant ; but that is not indis- 
pensable. With these ‘appliances and means to boot, suppose you 
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take four seers of ashes of oak, put them into the basket above- 
mentioned, place the earthen receiver or vessel beneath the basket, 
and then gradually pour five seers of clear water upon the ashes, 
and let the water drip slowly through the ashes and fall into the 
receiver. This juice of ashes must be strong, of a dark bark-like red 
colour, and in quantity about 2!b. ; and if the first filtering yield 
not such a produce, paSs the juice through the ashes a second time. 
Next, pour this extract of ashes into the metal pot already describ- 
ed, and boil the extract ; and so soon as it begins to boil, throw into 
it as many slips or peelings of the inner bark of the i)aper plant as 
you can easily grasp, each slip being about a cubit long and an inch 
wide ; (in fact the quantity of the slips of bark should bo to the 
quantity of juice of ashes, such that the former shall float freely in 
the latter, and that the juice shall not be absorbed and evaporated 
with less than half an hour’s boiling). Boil the slips for about half 
an hour, at the expiration of which time the juice will be nearly 
absorbed and the slips quite soft. Then take the softened slips and 
put them into the stone mortar, and beat them with the oaken mal- 
let till they are reduced to a homogeneous or uniform pulp, like so 
much dough. Take this pulp, put it into any wide-mouthed vessel, 
add a little pure water to it, and churn it with a wooden instrument 
like a chocolate mill for ten minutes, or until it loses all stringiness, 
and will spread itself out when shaken about under water. Next, 
take as much of this prepared pulp as will cover your paper frame 
(with a. thicker or ihinner coat according to the strength of the 
paper you need), toss it into such a sieve as 1 have described, and 
lay the sieve upon the paper frame, and let both sieve and frame 
float in the cistern : agitate them, and the pulp will spread itself 
over the sieve ; the grosser and knotty parts of the pulp will remain 
in the sieve, but all the rest of it will ooze through into the frame. 
Then put away the sieve, and taking the frame in your left hand, 
as it floats on the water, shake the water and pulp smartly with 
your right hand, and the pulp will readily diffuse itself in a uni- 
form manner over the bottom of the frame. When it is thus pro- 
perly diffused, raise the frame out of the water, easing off the water 
in such a manner that the uniformity of the pulp spread shall con- 
tinue after the frame is clear of the water, and the paper is made* 
To dry it, the frame is set endwise, near a large fire ; and so soon 
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as it is dry, the sheet is peeled off the bottom of the frame and 
folded up. When (which is seldom the case) it is deemed needful 
to smooth and polish the surface of the paper, the dry sheets are 
laid on wooden boards and rubbed, with the convex entire side of 
the conchshell ; or, in case of the sheets of paper being large, with 
the flat surface of a large rubber of hard smooth-grained wood ; no 
sort of size is ever needed or applied, to prevent the ink from run- 
ning.” See also As. lies., Xlll., 385. 

In Nepal this paper is manufactured exclusively by the tribes 
inhabiting cis-Hiinalayan Bliot, known as Murmis, Lepclias, &c., or 
generically as Rongbo, in contradistinction to the Sokpo, the name 
given to the inhabitants of trans-Himalayan Biiot. The manufac- 
tories are mere sheds, established in the midst of the great forests 
of tlie upper ranges which afford an inexhaustible supply of the 
material as well as of wood ashes and good water, both of which are 
essential to the manufacture of the raw material into the blocks 
from which the paper is made. Specimens of these blocks sent to 
England have been pronounced by experts to bo of unrivalled excel- 
lence as a material for the manufacture of that sort of paper upon 
which proof-engravings are taken off'. 

Wikstramia virgata, Meisner ; the cUamliya of Kumaun ; is 
also common in the lower ranges from 5,000-7,000 feet. The paper 
made from its bark is considered inferior to that made from the 
bark of the preceding, as it allows the ink to run unless sized, but 
the bark also affords a strong cordage material, and ropes made from 
it are used in Naini Tal. Brandis, 386 : Drury, F. P., III., 86. 

Boehmeria nivea, H. et A. ; China-grass, Rheea ; grown expe- 
rimentally in the Dehra Diin and at Saharanpur. Yields the well- 
known rheea fibre which is specially noticed hereafter. Brandis, 
402. 

BOBhmeria macrophylla, Don. — Gargela; occurs common in the 
lower hills up to 4,000 feet. B. platyphylla, Don., is also very com- 
mon and is known as gargela ; both yield a fine fibre fit for twine. 
Hr. Jameson notes that B. lobata, under the native name ullah, is 
found in Kumaun and also yields a fibre. Brandis, 403. 

Oirardinia hetnrophylla, Decaisne, the awa-bichhu of Kumaun 
and bdhar of Simla, is a very common weed in the forests along the 
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foot of the Himalaya and yields a fine, strong fibre much used for 
cordage and twine, but cannot stand much moisture. Brandis, 
404. 

Villebrunea frutescens, BInme, the pMsar-patta, poi-dJianla 
and kdffshi of Kumaun, is commonly met with along the foot of the 
hills ascending to 5,000 feet. It occurs in the neighbourhood of 
Naini T&l and Bhlm Tal and along the valley of the Sarju and 
Ganges. It has the appearance of a small bambu and grows 6-8 
feet, varying in the thickness of the stem from the size of a quill 
to that of the thumb. It is cut down for use when the seed is 
formed. The bark or skin is then removed and dried in the sun 
for a few days ; when quite dry it is boiled with wood-ashes for 
four or five hours and allowed to cool. When cold it is macerated 
with a mallet on a fiat stone while cold water is applied and gradu- 
ally the w'oody matter disappears, leaving a fine fibre which is 
admirably adapted for fishing lines and nets as well for its great 
strength as for its power of resisting moisture. Brandis, 406. 

Maoutia Puya, W edd. ; the pdya of Kumaun and Nepal, though 
sometimes known under the same vernacular names as V. frutescem, 
is common in the lower hills and Bh&bar, ascending to 5,000 feet. 

Debregeasia bicolor, Wedd. ; the of Kumaun ; is very 

common all over the lower hills ascending as high as 7,000 feet and 
is particularly abundant in the Siw&liks. It yields a very strong 
cordage fibre . Brandis, 405. 

Membrialis pentandra, Wedd. ; jaipImUjari of Garhw41; is 
also somewhat common in the lower hills and yields a useful cordage 
fibre. Drury, F. P., III., 210. Swetenham notices a large nettle 
as occurring in Garhw41, from the bark of which a fibre is obtained 
after only three days’ steeping by merely peeling off the rind from 
one end to the other. He considered it to be in every way far 
superior to the fibre of hemp. Huddleston mentions the jarkand- 
dlu, kandrdlu or hdra as yielding a fibre from which sandals and 
ropes are made in the north of Kumaun. It grows 8-9 feet and 
; the stalks are about as thick as a man’s finger. They are gathered 
in the cold season and, after being steeped in water for a few days, 
yield a fibre by peeling from the thick end in the manner of hemp. 
Both these notices probably refer to G. hterophylla^ Decaisne. 
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Artocarpus iategrifolia, Linn., (Jack-tree) and LaWAa, 

Boxb., botli yield a cordage fibre from tlieir bark. The former ia 
but rarely seen in the Knmaun division, and the bark of the latter is 
seldom used for this purpose. 

Cannabis sativa, Liun. ; c. indka, Humph. 5 g'&i^hhanga 
(female plant), pMHJuinga (male plant). An annual 3.14 feet 
high according to soil and climate. Root white, fusiform, furnished 
with fibres. Stem erect, branched, green, angular, covered all 
over with an extremely fine but rough pubescence. The sbun 
is hollow within or only filled with a soft pith, which is itself sar- 
Ilgmp rounded by a tender, brittle 8ul)stancc con- 

sisting chiefly of cellular texture with some 
woody fibres, which is called the ‘reed,’ ‘boons,’ and ‘shove’ 
of the hemp. Outside this we have the thin bark composed of fibres 
extending in a parallel direction all along the stalk. These fibres 
consist of delicate fibrils, united togetlier by cellular ti.ssue and all 
covered by a thin membrane or cuticle. Found abundantly in the 
Himalayan districts of the North-Western Provinces. The wild 
hemp known as gandra^^duingaf han-hhanga or jangli-bhangaf is of 
little use for fibre. 


The female plant yields seed for^oil and the", drugs gdnja (see 
page 755), charasy &c. The male plant yields only fibre from which 
the hhangela cloth of Garhw&l is manufactured j also called kothlay 
horay and gdjiy and the ropes (sel) for bridges. For the history of 
the plant see Royle (Fib. PI., 315) and Drury (U. P., lOfi). The 
possibility of attaining success in the cultivation of hemp in these 
provinces was pointed out by Dr. Roxburgh as early as 1800, and 
on the cession of these provinces, skilled Europeans were sent to 
carry on experiments in the Muradabad and Gorakhpur districts. 
In Garhwal and Kumaun its cultivation was encouraged, and for 
many years the East India Company procured a portion of its 
^annual investment from the Kumaun hills in the shape of hemp.’ 


With the abolition of the Company’s trade the cultivation lan- 
guished and is now entirely dependent on the local demand, which, 
however, is by no means small.^ 


’See * Papers regarding the cu’tivation of hemp in India,' Agra, 1865 = ® 

Pibrotts Plants of India, London, 1856, and Drury’s Useful 1 lants of India, Madras, 
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The following account of the cultivation is derived from Hud- 
dleston and Batten’s notes. There are two varieties common in 
Garhwal, the wild and the cultivated. * The former is practically 
useless either for fibre or the drug, so we shall confine our notice 
chiefly to the latter. The cultivated variety in Garhwal is grown 
chiefly on high lands having a northern exposure in well-prepared 
and abundantly manured soil close to the village site. Occasionally 

. freshly cleared forest land gives a crop for 

Cultivation. ^ ^ ^ , 

one year without any need for artificial 

manure. Irrigation is never resorted to, nor is it needed if the soil 

be properly prepared. The plant does not flourish below 3,000 feet, 

as the heat of the valleys is prejudicial to its growth, and it seems 

to thrive best at elevations of 4-7,000 feet. The mountainous 

region occupied in Garhwdl by the Badh&n, Lohba, Chaundkot, 

Cliandpur, Dhanpur and Dewalgarh parganahs, has the greatest 

area under hemp cultivation. These parganas are marked by lofty 

ranges, extensive forests and a fairly even temperature. The 

northern parganahs bordering on the snowy range have no hemp 

cultivation whatsoever, and there is very little in the parganas 

bordering on the plains, so that it may bo said that the hemp- 

producing area in Garhwal lies between the Pindar on the north 

and the southern Naydr on the south and is bounded on the east 

by the western BAmganga and on the west by the Ganges, The 

cultivation of the plant as practised in this tract is as follows. 

The ground, after being well cleared and prepared for the seed, 

is sown, in the end of May or early in Juno, at the rate of 

26 to 33 sers per blsi} During the early growth of the plant the 

ground is kept free from weeds and the young plants are thinned, 

leaving a few inches between each, and until the crop has attained 

a good height, the ground is kept free from all rank vegetation, 

after which it attains a height of 12-14 feet and is cut in Septem- 

ber-November. There are two classes of the cultivated plant, the 

female and the male. The latter is cut some 4-6 weeks earlier than 

iEe former and yields a much stronger and superior fibre. On the 

stalks being cut green, they are dried for several days in the sun 

by being piled against the walls of the terraced fields until they 

* liie Mfi is 40 square yards less than an acre, and the seed used for it is S0-S<i 
piitkai, or 6S-66 ft. aToirdui)ois. 
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become quite })rown. The chams is extracteil by rubbing the 
hands over the tops of tho plant when tlu; seerl is ripe and is best 
in the female plant. The exudation colleebnl is scraped otf the 
hands and made into rolls for sale. Tho leaves are also pounded 
for gdnja and sahzL When the stalks are sutliciently dry they 
are tied up into bundles and steeped for 15-lli days in tanks or 
running streams, being kept under water by stones laid upon theni. 
When taken out, they are beaten with wood(‘n mallets and then 
dried in the sun. The fibre is then peeled otf from the thick end 
of the stalk to tho top, and after being again beaten nnd freed from 
impurities is tied up into hanks for sale and manufacture of sack- 
cloth for wear and for bags. For wear, the pcojile simply fold tho 
cloth around the shouldcjrs and fasten it in front with an iron 
skewer, in the manner tho inhabitants of the upper parganahs wear 
their blankets. Ileiiip-cloth is still the chief clothing fabric of the 
poorer classes in Garhwal during the summer months. 

In Kumaun, hemp is cultivated chiefly in Chaugarkhn, especially 
in pattis Lakhanpur, Darfin, Ranger, and {Salnm. There is also 
a considerable quantity grown in patti Barann of tho Gaugoli par- 
ganahs, and in a few villages In pattis Assi-(JhaIisi, Uehyur, Malir- 
yfiri, Gumdes, Dhysiniran, and Malla Chaukot. As in Garhwal thero 
is much prejudice against growing th<^ plant, and it is left almost 
entirely to the Dorns, the Rajputs considering it degrading to them 
to be styled *4iemp-growors. ” So much is this the case that tho 
phrase ghar bhang bono holo ' — ‘may hemp he sown in thy 
house’ — is one of the most common abusive imprecations. Still 
there are some differoiioes in the obloquy attached to hemp cultiva- 
tion, for whilst the Khasiyas may, without loss of caste, grow hemp 
and manufacture rope therefrom for house consumption, they must 
abandon the manufacture of hempen sack-cloth to tho Doiiis, of 
whom the Koli, Bora and Agari sections possess almost an exclu- 
sive monopoly of hemp-weaving. All tribes, however, can traffic 
in the seed and rope^ and even in tho charas, without prejudice to 
their social position. 

In Kumaun the sowing takes place from the middle of May to 
the end of Jane. In warm situations the hemp is sown rather 
later, in order that the heat and damp of the rains may cease 

101 
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before the plant shall have time to run into useless stalk and excess- 
ive seed. During July-August the ground about the plants is 
hoed and fresh earth is heaped up about the roots. The female 
plant ripens from about the middle of October to the middle of 
November, and the male plant, that yields the more valuable fibre, 
somewhat earlier. In Kumaun, the situation of hemp-growing 
villages is rarely so high as in Garhwal, and a cold climate, though 
preferred to that found at elevations below 5,000 feet, is not consi- 
dered absolutely necessary. The favourite situation for tlie culti- 
vation of hemp in Kumaun is a cool, dry, upland ground with a 
good soil and with facilities for manuring. Sites near the home- 
stead or close to cattle-sheds in the pasturing grounds of the upper 
ranges are consequently chosen for the abundance of manure. 
Hemp is supposed to exhaust the soil, and the wheat and barley, 
which are commonly sown in succession thereto, arc said to bo 
defective both in quality and quantity. 

When Dr. Rutherford held his contract for the supply of hemp 
for the East India Company’s investment, he seems to have managed 
his enterprise by making advances to the headmen of villages or 
the principal cultivators ; and should the cultivation of hemp ever 
again become a commercial speculation, this would seem to be the 
best metliod for obtaining success. The produce of a Usi has been 
estimated at about tliree seers (6Ib.) of charas, four maunds 
(320tb.) of hemp fibre, and 30-35 seers (60-70tb.) of seed, yield- 
ing about five seers (lOlb.) of oil. In 1814, the fibre was pro- 
duced for four rupees per maund delivered at the cultivator’s doors 
or‘‘five rupees delivered at Kotdwdra or Chilkiya, and it would 
appear that now a price of from six to seven rupees per maund of 
821b. would ensure a constant supply. In 1840, the entire value of 
the hemp produce in Kumaun, including seed, fibre, and drug, was 
little more than Es. 1,000, and Captain Huddleston estimated the 
total area under hemp in Garhwdl during the same year as only 250 
acres, yielding about forty tons of fibre per annum ; but there is 
every reason to believe that the outturn has since considerably 
increased in quantity, and a rough estimate would point to 780 acres 
under hemp in Garhwdl alone in 1880. The seed is collected to 
be used as a vegetable food, for which purpose, indeed, it is chiefly 
cultivated in the Sor and Sira parganahs, or to be pressed for the 
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extraction of liemp-oil or to be dried and retained for seed, Tlio 
charas or juicy essence is collected for exportation, being hardly, 
if at all, used in the hills. It now sells at from four to five rupees 
per seer, and is resold by the farmer of the drug monopoly at eight 
rupees per seer. The farm of chama in Kiimaun alone during 1880^ 
81 was sold for Rs. 3,357. The leaves, loo, are dried and exported 
for use in the various preparations of bhangt Tlic fibres, as already 
noticed, are made into ropes or sack-cloth. In Kumaun the sale 
of the untwisted fibres is more common tlian that of the twisted or 
manufactured stuff. In 1840, the seed sold at about tlireo rupc<*s 
per inaund, and is now worth about three to four rupees per maimd, 
and in some places where it is chiefly used for culinary purposes is 
even cheaper. The fibre where it was produced sold at fi'om two to 
three rupees per raaund in 1840 and is now wortJi from tlireo and a 
half to four rupees a maund. The hhangela or hemp-cloth is made 
up into sheets for weaving or into kotlas or sacks, and the finer sorts 
into thailia or bags for carrying flour and lime. A largo sack-cloth 
bag cost but six annas at Almora in 1840 and is now worth twelve 
annas. Bags of a smaller size cost about two rupees per dozen in 
1840 and arc now proportionately more expensive. The produce is 
so small and the demand for bags for sending potatoes to the plains 
so great that those sacks are yearly advancing in price, and a consi- 
derable trade in them exists at lUmnagar and Kotdwara. 

Mr. J. H. Batten, in one of his reports, gives the following opi- 
nion on the prospects of hemp cultivation in Kumaun ; — “ If 
a large demand for hemp, the produce of these mountains, were to 
arise and it were to become generally known that capital to a 
Prospectfl of the hemp considerable amount was ready to be ex- 
indugtiy. pended for the purpose of procuring the 

article, a very great increase of hemp cultivation might be expected 
even in Kumaun Proper, but especially from the Chaugarkha par- 
ganah. If European capital should hereafter bo employed in 
increasing the growth of the excellent hemp existing in this 
p^vince, I should certainly recommend that the means first used 
for the purpose should be an outlay of money in advances to 
imd purchases from the present growers and manufacturers, rather 
than in the attempt on the part of any enterprising individuals to 
procure land and grow hemp for themselves. Notwithstanding 
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their prejudices, I think that the example of their neighbours, 
if the latter attained to any fair degree of prosperity from the 
increase of trade, would soon be followed by many villagers 
throughout Kumaun, who now are indifferent to or despise their 
advantageous situation for the growth of hemp, and large tracts of 
land now waste would be brought under cultivation. There are not 
in Kumaun, as in Garhwdl, many waste villages still left unowned 
and unclaimed ; and from what I have seen of the character of the 
people in Kumaun Proper, I think that any stranger who should 
purchase or rent land within the boundary of a village, for the 
purpose above indicated, would be cpiite as liable to litigation, 
inconvenience with his neighbours, and prejudices against his 
position, as in any part of India, however populous in compari- 
son. In the cas(i of advances and purchases on the contrary, the 
transactions of capitalists would be confined to simple contracts, of 
a nature to which, if found necessary, the law is open at a cheaper 
cost, and under simpler forms, than in most other parts of the 
country,” Captain (now Sir Henry) Ramsay, in a report on the 
same subject, writes : — I would not advocate the system of 
making advances to individual cultivators: it is not improbable that 
some ill-disposed persons might create a suspicion that Government 
iiiteiidod evil instead of good and actually produce the effect of 
making those who now grow hemp discontinue its cultivation for 
a time ; the best plan I think would be to enter into engagements 
with respectable zamiiulars for large rjuantitics and allow those 
contractors to make their own arrangements. Tlie cultivators aro 
quite equal to taking care of themselves in such dealings.” 

Hemp is also grown in the northern parganalis of Nopal, and the 
• mode of cultivation there is tlius described by Mr. B. H, Hodgson : — 
Tho-seed is sown from March to April. Damp soils, comjjrising 


Cultivation in. Nepal. 


black earth, aro fitted for this crop. Before 
plougliing the field, sufficient manure is 


to Jbe sprinkled over it, then completing the work of the plougli, 
r t|io seeds aro to bo sprinkled, and having broken the 

dust, tlie field is to be made even. At seven or eight 


days after sowing the seeds the plants come up, but their 
rapidity of growth and their size and strength depend on the 
"abuiidance of the rains or artificial watering. If the plants he 
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very thick, they must bo thinned, so as to stand three inches dis- 
tance from each other. They flower and fruit in Siiwan (July), 
and at the beginning of Bhadoii (August) are in their full growth ; 
but while yet succulent and in flower they are to be cut, with the 
exception of some seed plants, which are not to be gathered until 
October. It is the bark of the young but full-grown or Sawan 
plants (which is soft) that is used for making hhnujela. That of 
the old or October plants is hard and not suibible for manufacture. 
After the plants have been cut ofl* at the ground, they must be 
placed in the sun for eight or ten days, or until they be dried sufti- 
ciently. They must then bo stooped in water lor three days, and 
on the fourtli day the plants must be taken out of the water and 
peeled. The peelings are to be washed and put in the sun ; and 
when quite dried, they are ready for manipulation. They are then 
to be torn into thin threads with the nails of the hands; next twisted 
witli a spinning-wheel and when the threads are thus pre- 

pared, they are to be boiled with ashes of wood and water in a pot 
for four hours, and to bo washed again for the purpose of whiten- 
ing. This is the w^ay of preparing Hmujela ihr(?ad, out of which 
sack-cloth is woven. One mdna (lialf a kachcha ser) of seed is 
sufficient for a ropini of land (one-fifth of a bddshdhi hifjha or (105 
square yards), which produces ten or twelve loads of bhmg. 
Hemp grows equally well on slopes and flats, and near the tops 
as well as on the sides of the mouiitaijis, if not ti)o low. But 
a moist rich . soil is indispensable. The plant ai tains to a height 
of eight to ten feet, and should be cut when the flow'er is 
falling and the seed forming.” For an account ot its cultivation 
in other countries, see Roylo {Fib, FL^ 33J). 

Hemp prepared for the European market should have the fibres 
laid parallel to each other and then be simply tied near the thicker 
end, so as to form heads like the Petersburgh hemp, not twisted, 
plaited and tied, as is the custom in our bills. The Himalayan 
ijlmps show strength, divisibility, fineness and softness of fi]>re— 
ft fact all the essentially good qualities which a fibre should 
possess. * 

OhameropB Martiana, Fall., ihe jhangray jager, and thdHl of 
Kumaun, occurs on Bhatkot, Thakil, Dhuj, and in the valley of the 
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Sarju. The fibre is used for cordage and the leaves for mats and 
baskets. Brandis, 546. 

Calamus Rotang, Linn. — ^Rattan — hel; occurs abundantly in the 
Eastern Ddn, in places in the Siwilik tract and along the outer hills 
eastwards. It yields the common rattan so much used in uphols- 
tery and for basket work. Brandis does not consider C. Royleanusy 
Griffith, as distinct. Tliis species has also its western limit in the 
Dehra Diin and is known under the same vernacular name and 
used for the same purposes. About fifty bullock-loads are exported 
every year from the Kumaun forest division. Brandis, 559. 

Typha angustifolia, Linn. ; Var. elephantim, Roxb.— 

This species occurs throughout the North-Western Provinces and 
Oudh, ascending the hills in the Kali valley, and indeed in most 
of the valleys bordering on the plains. It is the reri of the upper 
districts, and the variety elepliantina is the paderi or pateri of 
the hills. The leaves are much used in the manufacture of soft 
matting, and from Kumaun alone about twenty bullock-loads of the 
raw material and 3,500 pieces of the matting are exported every 
year. 2\ latifolia, Linn., is called patera in Bijnor and kanda^ela 
in Garhwiil, and the leaves are largely employed in the manufac- 
ture of a coarse matting called horiya, of which some 900 maunds 
are annually exported from Kumaun. In fact these two species 
afford the chief matting materials in common use. I am not aware 
that the leaves have ever been used for other purposes. Roxburgh, 
648 : Drury, F. P., III., 495. 

Arundo Karka, Roxb., the karka and nal of the Kumaun 
Bhabar, is of common occurrence in suitable localities. A. {Phrag- 
mites) Roxburghuj Kunth., is the bichhra of Garhwal and the khaila 
and khailuwa of the Kumaun Bhabar, ascending up to 3,500 feet 
in the valleys. A, nepalensis is the nal, nal~tura, and tot-mal, 
common in the Byibar and found at Bhim Tal. All these are 
sent to the plains under the generic name ^ nal^ and are applied 
to cane-work in chairs, matting andj|imila|<uses, and the fibre of t|^ 
flower-stalks is manufactured into rope. About 220 bullock-loads are 
yearly exported from the Kumaun forest division. Roxburgh, 117. 

Sacch&nmi Moiya, Roxb. — Mdnja, The upper half of the culm 
is known as mki^dnja or sirki; the lower half as smtha or sarpat; 
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the blade twisted and beaten yields the strong cordage known as 
widry; the tufty leaves are called sarkara towards Hardwar. Miinj 
abounds along the banks of rivers and in sandy places and generally 
along the base of the hills from the Jumna to the Sdrda and up the 
valleys to 3,500 feet. The fibre is made from the sheathing leaves 
of the culm and forms the material from which the janeo or sacri- 
ficial thread of the Hindus is made. Mtinj i^ commonly employed as 
a tow-rope from possessing great elasticity and strength, with a power 
of resisting moisture common to few other fibres. It is also used for 
the rigging of boats, the bottoms of cots, chairs, and footstools, mat- 
ting, in the manufacture of coarse paper, and as a string for fastening 
the bambu framework for the roofs of houses, and indeed for all com- 
mon purposes in every district. The sirJci is used for thatching, a 
covering or pawlin for carts, and for chairs and the like. Under 
the names hind and mdnj a considerable amount of the various 
products of this grass are sent to the plains. The returns for four 
years from Kumaun give an average export of 1,600 bullock-loads 
of the unmanufactured article and about 75 maunds of the rope. 
Drury, F. P., IIL, 653. 

Saccharum spontanenm, Linn., is the khk, jaaha or jhdnsk 
of Kumaun, according to Madden. It occurs commonly in tho 
Bh&bar and lower hills and is found near Almora, where its long- 
rooting surculi are substituted for the kusJia grass in religious 
ceremonies by the local Brahmans. The leaves yield a thatching 
grass and matting material and a fibre useful for string for common 
purposes. Hoxburgh, 79 . Kragrostis cynosuroides under the names 
dabh and kusa is used in the religious ceremonies of the Hindus. 

Saccharum fuscum, Roxb., is a common reed of the Bhabar, 
where it is known as tdt^ neja (grass), and mora; it is tho klUk of 
the plains. The culms are used in the manufacture of screens and 
pens. The average annual export of this reed from Kumaun 
. amounts to over 800 bullock-loads. Drury, F, P., III., 653 ; 
fcxburgh, 79. * ' 

Saccharum Sara, Roxb., is the sarhar or sanir of the sub- 
montane tract, where it is very common. This reed is also used ^ 
a matting material and for chairs and the like, but the fibre is 
inferior to that of 8. Munja, with which it is often confounded. 
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It is said, however, to be employed as a tow-line in Mirzapnr, and 
must therefore possess tenacity and strength. Roxburgh, 82. , 

Eriophorum comosum, Wall., Sdrpus comosus, Roxb.; hdharj 
hab, bdhila, and at Almora pan~bahiyo, only found in the Siwtiliks 
and in low hot localities in the interior on base and steep slopes. 
It forms but a small portion of the fibre exported to the plains 
as bdbar or bh'ibar grass. The jhtlla or rope bridges erected 
where sangas or planked bridges cannot be made are chiefly formed 
of this fibre in Kumaun. They are safe for men and sheep and 
last about a year, when the ropes require renewal. Hic chhlnkas 
or bridges of a single cable bearing a transverse seat are sometimes 
made from it, and it is also extensively used in rafting timber. 
The principal portion of the bdbar grass of commerce is derived 
from the Spodiopogon angusti/oliusj Trin. Drury, F. P., III., 
530. 

Oyperus tegetum, Roxb.; P«/)?/nes pangwi, Nees ; . ; 

grows wild and is also cultivated on the edges of inundated fields 
for the sake of its culms, which form an excellent material for 
matting. The culms w'hilst green are split into three or four pieces, 
which, in drying, contract so much as to bring the margins into 
contact, in which state they are woven into mats and thus show 
nearly a similar surface on both sides. C. rotundas^ Linn., also 
known as motha, is applied to similar uses in a lesser degree. 
Roxburgh, 68, 70. 

Imperata arundinacea, CyrilL, is the shiro of the Bhabar and 
lower hills, ascending to 7,500 feet. The culms are used for the 
same purpose as those of mdnjy and the leaves for thatching and 
matting. Drury, F. P., III., 652. 

Anthistiria arundinacea, Roxb., is the ulu, ullahf kangdr and 
landdra of the Bhabar and affords the same products as the pre- 
ceding. Drury, L 650. 

Anatherium muricatum, Beauv., is the gandar of the sub- 
montane tract. The roots are commonly known as kas or khaa and 
the culms as ainh The latter are exported from Kumaun with the 
drki of the mAnj under the same name and are used for the same 
purposes. The roots are exported for making tatties, dyers’ brushes, 
and fanSr Drury, L c,, 644r 
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SpodiopOC[QH a|l|fU8tifolin8 Trin.; Andropogon involutus, Stead.; 
the hdbar o? the tract from the Jumna to the S&rda. Dr. J. L. Stewart 
writes ; — ‘'This grass, which is abundant in the Garhw4l HimMaya 
and occasional on the skirts of the Siw&liks, appears to furnish 
almost all the material called hdhar so largely used for string in 
these parts (Bijnor). Botanists from Wallich and Royle downwards 
have stated this to be the produce of Eriophprum comosum, of which, 
however, only a very small proportion of that brought to the plains 
consists. Dr. Brandis first drew my attention to the probability of 
the ordinary belief being erroneous, and subsequent inquiry has 
shown the case to be as above stated. The string is very coarse but 
strong, and, although there is great waste in the manufacture, exceed- 
ingly cheap. It is well adapted for boat-ropes, the rope-work of 
bedsteads and other ordinary purposes. Possibly the bdbar may 
come into play as a paper material ; at least it is worth the trial, and 
probably larger quantities of the raw article could be got than of 
any other fibre in this part of the Himalaya.’^ (J. Agri.-Hort. 
Cal, XllL, 293). The raw material is procurable for about eight 
annas per luaund and the fibre at four times that price. About 25,000 
bullock-loads are yearly exported from the Kmnaun forest divi- 
sion. 

Oymbopogon laniger, Desf.; Andropogon Iwarancnsa, Roxb.; 
is known variously as miriga, ban, ganguli, dab, and piriga in 
the submontane tract. It ascends the hills up to 5,000 feet at 
Almora and is found along the Sarju as far as Bageswar ; flow'ering 
in April, The culms are exported with those of the mora for 
similar purposes, and the leaves are used for thatching and coarse 
matting. The culms and leaves of C. Martini, Munro, arc applied 
to similar uses. Roxburgh, 92. 

Bambus. — The genera included under the common name bambus 
are sufficiently numerous and important to deserve special notice 
here in connection with their use as a half-stufF for paper-making. 
Following the arrangement of Brandis, we shall briefly refer to 
each in the order given by him in his ‘ Forest Flora’: — 

!• Arundinaria faleata, Nees — NingdL Madden notes that the 
people of the Ddnpur pargana in Kumaun enumerate no less than 
®ight kinds of ningdla or ringdl as it is pronounced in Garhwdl, 

102 



810 


BIMALATAK BISTBICTS 


mz,r“^ham^ utham, kati^^ malingo^ jMmro jhfSmjgra^ deo-nmgAa^ 
yoming&la, and dom-mngdla. The last is probably the common or 
kdlUningdla found abundantly aJpng the G4gar range, and, like the 
jhumrOf in much request for pens. Dr. Falconer referred it to the 
genus Thamnocalaniu8»> The tham is said to be the largest of the 
whole and is sent down to the plains for hukka pipes. The de(h 
ningdla is the A, utillUmia of Edgeworth, and occurs in great 
abundance in the snowy range, especially in the upper valley of the 
Pindar. It affords excellent material for matting, baskets, fishing- 
rods and the like. Tlie gor~ninydla is the gol of Bisahr, with 
their culms eighteen feet high, occurring in dense clumps of a 
hundred or more each. Brandis (p. 562) gives to A. faleata a range 
of 4,500-10,000 feet, ascending to 12,000 feet from the Ilavi to 
NeptLl, abundant in places, gregarious, often forming underwood in 
moist forests of Abies Smitliiana^ A. Webbianuy and Qi^grcus seme- 
carpifolia* It flowers in May and the seeds ripen in August. 

2. Thamnocalavms spathiJloruSf Munro — Ringdl, 

This is probably the kdli-ningdla of the preceding notice, occur- 
ing in Ddnpur. It is recorded from Dooban in Jaunsar, Diidatoli 
in Garhwdl, and Kuraaun at elevations 8,000-11,000 feet. T, Fal- 
coneri, Hook./,, is also recorded from the Madheri pass in Kumaun. 
See Brandis, p. 563. 

8. Dendrocalamus strictn^y Nees. — Bdns^ 

To this species belongs the great mass of the bambus exported 
as minor forest produce from the Jumna to the Sarda. For the 
Garbwal forests. Dr. J. L. Stewart gives the following classification 
of cut bambus, beginning with the least valuable : — 

1. Chhanejd, (chhanejd, K.), long and tjiin, used for roofing 
purposes. 

2. LdtU or UtUcHr [UtliMhay K.), thicker, shorter, solid, for 
walking-sticks and clubs. 

8 Bdlu, similar, but thicker, for sides of cots. 

4. Kanerwa ( kavderu, K. ), jbetwe^ the last two in thickness, 
but chiefly used for roofing purposes. 

5. Sardicha ( sardinchu, K.), much thicker, shorter, hollow; also 
used for roofing purposes. 

6. Dash'itta, similar, but much longer. 
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7. Bhengi {baliaga, K.), thickest of all ^nd less hollow, used for 
tent and dooly poles. See further Brandis, p. 569. 

Bambus form the most important portion of the minor forest 
produce of all the forest divisions and one that increases in 
value every year, but it is to the materials for half-stuff in 
paper-making which they afford that we wish to invito attention 
here, and for this purpose will refer to a paper^ by Mr. J. Routledge 
on the subject. In his opening paragraph, ho writes “ Of 
all the fibre-yielding plants known to botanical science there 
is not one so well calculated to meet the pressing requirements 
of the paper-trade as ^bambu,* both as regards facility and 
economy of production as well as the quality of the ‘paper- 
stock’ which can be manufactured therefrom. Grown under 
favourable conditions of climate and soil there is no plant which 
will give so heavy a crop of available fibre to the aero and no 
plant that requires so little care for its cultivation and continuous 
production.” Attempts have been made in England to obtain 
from the bambu a half-stuff or pulp for paper manufacture, but 
these have failed chiefly from using the plant when it had attain- 
ed to some degree of maturity and the fibre had become extremely 
dense and the external skin hard and silicious. In this state the 
processes for softening the material and converting it into pulp by 
long-continued boiling or digesting in very strong solutions of caus- 
tic alkali at a high temperature were troublesome, expensive, and 
dangerous. Mr. Routledge would therefore take the young plants 
and by a system of close plantations well watered and systematical- 
ly cropped ensure successive growths available for preparation into 
stock. His estimate is as follows : — “ Allowing 208 feet square 
to represent one acre divided into (twelve beds each 9(5 x 26 feet 
with twelve paths 96' x 8'8" wide and one intersecting road 208' 
x 16' wide, leaves a space for planting equal to 2,496 feet, or 
29,952 feet in the twelve beds ; allowing the stems to bo 2 feet 
Aparband (say) only 12 feet high^ wo have 7,488 stems, which at 
12!b each will yield 40 tofia to the acre.” Assuming that these 
40 tons of green stems will lose 75 per cent, of moisture in drying, 
we have 10 tons of dry stems to the acre, which will yield 60 per 

iBunboo coxtiidered as a paper-making material, by T. Routledge : London, 
1876 . 
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cent, or six t6ns of unbleached fibrous paper-stock baled np in 
merchantable condition. It is unnecessary to enter into Mr. 
Rontledge’s system of treating the bambu for the manufacture of 
paper-stock, our object being merely to show that a practical paper- 
maker considers it possible to tum^he preparation of bambu fibre 
into a profitable commercial speculation. Nothing has yet been 
attempted in this direction in India. 

WOODS. 

Tlie timber-producing trees of the Himalaya of these pro- 
rinces are sufficiently described in the admirable work of Dr. 
Brandis on the Forest Flora of North-West and Central India, to 
^ ^ which the reader must be referred for 

descriptions of those trees noticed hereafter 
and of those which do not claim a reference in a work like 
the present one. The forests themselves will be enumerated in tlie 
succeeding chapter, and here we shall only refer generally to their 
more valuable timber-products. The forests below the hills and 
those clothing the outer spurs contain sdl, sisii^ tihi, and trees belong- 
ing to the genera Acacia Terminalia, Anogeissm, Adina, and Stephe- 
ffyne, besides the grasses popularly known as bambus, all of which 
are of the first importance for house-building, furniture, agricultu- 
ral implements and boat- building. From them is derived the 

greater portion of the revenue in the State forests, and omitting 
them, there would be little of any practical value to record. In 
the upper hills, the conifers clothe almost every ridge and valley 
within the zone of arboreous vegetation, and with oaks and rhodo- 
dendrons, the box, maple and birch afford, if proper precautions bo 
observed, an inexhaustible supply of every class of wood equal in 
'quality to that procurable in Europe. The sdl of the submontane 
tract and the cedar of the hills are held in the highest esteem and 
have been much worked in all easily accessible forests, but there are 
other trees that afford a timber equally suitable for most of the pur- 
poses to which the former are now applied. The hdkli, sain, haldu, 
and ffosam of the submontane tract and some of the oaks, the pine, 
j^riice and fir of the hills give very valuable timber fit for every- 
thing except perhaps railway-sleepers^ and it will be necessary, 
should the existing demand continue, to call on the reserve of these 
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to Et^ply all common wants. This can best be done by rais- 
ing the daty^bh the more valtiable timber, and the sooner a move- 
ment of this so.t is made, the better it will be for the future of the 
sdl and deoddr forests, which now require rest and care. Bambus 
have already been sufficiently de|cribed on a previous page (p. 809), 
and it will not be necessary to notice them further here. We shall, 
therefore, restrict ourselves to a brief descrij/kion of the most impor- 
tant trees in the forests of the submontane tract and of the coni- 
fers, oaks, a'nd a few other timber trees in the hills. All of these 
have an ascertained value and are the chief sources of the timber 
supply for the plains. 

Shorea robnstai Goertn. — Sdl, kavddr, sdkhu (plains). Brandis, 
26 : Hook., I., 306. The sdl occurs along the foot of the hills from 
the Jumna to the S&rda and also in the Duns. It ascends the hills 
in places to 3,000 feet and is found in the valleys to a great dis- 
isince inland, notably along the Sarju and Bdmganga. It is the 
most valuable and most sought after of all the timber trees of tho 
Bubmdntane forests and from time immemorial has been exported 
to the plains. It is usually the characteristic tree of the tracts 
which it affects, and though other trees occur, the sdl predominates. 
In the Pdtli Diin and other places where pure sdl forests exist and 
thrive, the soil is usually composed of alluvial deposits, and drift in 
the valleys and plateaus and sandstone or conglomerate interspersed 
with blue shale on the ridges. Brandis notes that the climatic con- 
ditions favourable to its growth are a rainfall of 40-100 inches and a 
mean temperature during the four seasons within the following 
limits : — cold-season, 50-70®: hot season 77-85® : rainy season, 
80-88®: autumn, 74-77®. The sdl grows, as a rule, to a height 
of 60 to 90 feet with clear stems 30-40 feet long and 6-8 feet in 
girth. Further east under Nepdl it attains much larger proportions 
and measurements are recorded of trees 100-150 feet in height 
and 20-25 in feet girth. Captain Wood has estimated the growth 
to be on an average (in the Oudh forests) 54 feet in 65 years and 
72 feet in 95 years. The wood is reddish coloured, coarse-grained> 
even-fibred, hard, strong, tough, and so heavy that it cannot be 
imhsported by water without the aid of floats. The average weight 
of a cubic foot is 50-6dlb.— with variations 40^691b.~and its specific 
gravity IS l',d00. The ’ttUhsverse strength as ascertained 
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numerous oxperiraeuts varies from 609 to 972. Baker found 
that a six-feet bar, two inches square, broke at 1238th., adiii Brandis 
also records a number of experiments. Oi 

Oedrela Toona, Roxb.— Brandfe, 72. Theft^uis 
not now very common west of the B&mganga except in the low 
moist valleys leading into the Patli Dun and in parts of the east- 
ern Dehra Ddn, and even to the cast of that river thd' reserves have 
been denuded of most of the mature trees. The t^n attains a height 
of 60-70 feet, with a girth of 6-10 feet. The heartwood is 
close-grained, hard, capable of taking a high polish like i^hogany, 
and when properly seasoned is deservedly known as an excellent 
furniture wood. A cubic foot weighs 29-36tt>, and the co-efficient 
of transverse strength ranges from 420-560. In one of Baker’s 
experiments, a six-feet bar, two inches square, broke at 800tt). 
Stewart notes the interesting fact that in the small family to which 
the Hn belongs there are four other valuable timber-trees, only 
one of which, the mahogany {Stoietenia Mahogani), is extra- Indian. 
The others are Satin-wood {flkloroxylon Swieteniaf D. C.) ; rohuna 
{Swktenia fehrifuga, Roxb.), and Chittagong wood (Chickrassia 
'tabularisj A. Juss.), all of which are indigenous in Southern India 
and the last also in Eastern Bengal. The tiin ranks as a first-class 
timber in the forest tariff. The wood of C. serrata^ Royle (Bran- 
dis, 73) the dala of Kumaun and * bastard-toon ’ of Europeans, is 
of a lighter colour than that of the true tdn and is used in the hills 
for house-building and the like. 

Schleichera tryuga, Willd. — Gosam^ gmmm, kosam* Bran- 
dis, 105. This tree occurs in the Siwalik tracts and Duns, ascend- 
ing the valleys to 3,000 feet. It attains a height of 60-70 feet 
and a girth of 5-6 feet. The wood is reddish brown, close-grained, 
tough, hard and heavy, and weighs 66-701b. to the cubic foot. 
It is much used for the crushers {cMran) for oil and sugarcane 
mills, pestles, rollers, agricultural implements and carts, and all 
work in which tpui^nesui strength are desirable. 

Dalbergia SisMo, "Sioxh.—Shisham, sUsu. Brandis, 149: 
Hooker, II., 231. ’The mu occurs throughout the submontane 
tract and Diins in moist places on the banks of streams and on 
islands in the rivers. It attains a height of 40-60 feet, with a 



(W. i:|[E NORTH-WESTERN PROVINCES. 8l6 

girth of 6, and in very rare cases up to 12 feet. The sap-wood % 
light coloured and the heartr-wood is of a deep brown colour, close- 
grained, ha^-and capable of taking a high polish. A cubic foot of 
seasoned wood a^eighs 45-50tb., of unseasoned wood 64-70tb. 
The co-efficient of transverse strength ranges from 700 to 900, be- 
ing superior to nearly all other woods. A six-feet bar, two inches 
square, brok^irt l,i04ft. in one of Baker’s 'experiments. Sisu is 
useful for all work requiring strength and elasticity, and is much 
employed for furniture, house-building, boat-building, carts, beds, 
saddle-f^lfeies, and agricultural implements. It is considered a 
tirst^^ass wood in the forest tariff. 

OugeiXiia dalbergioides, Benth.; Dalhergia Ooyeinensis, Boxb. 
^Sdndan^ sdnan, chdtidan. Brandis, 146 : Hooker, IL, 161. It 
occurs chiefly in the valleys of the outer hills, ascending to 5,000 
feet and attains a height of 40-50 feet with a girth of 3-5 feet 
and occasionally '7-8 feet. The wood is close-gi-ained, hard, 
strong, tough, ‘ and vety durable. A cubic foot weighs 57-601b., 
and it isjnuch valued for wheels, ploughs, furniture and indoor 
household work. It is one of the first-class timbers in the forest 
tariff. 

Acacia Gatechu, Willd.; Mmosa Catechu^ Linn., M, Sundra^ 
Roxb,— A7iair. Brandis, . 186. The Mair occurs along the sub- 
montane tract and in the Diins, ascending the valleys to 3,000 feet. 
It has been much worked for the extraction of kath^ and in the 
more accessible ti*acts few large trees remain. It attains a height 
of 30-40 feet, with a girth of 4-6 feet and occasionally 8-10 
feet. The heart-wood is of a deep red colour, close-grained, hard, 
tough, elastic and heavy. It is admirably suited for crushers 
{chdran) for oil and sugarcane mills, and for this purpose yields 
only to the tamarind. It is also largely used for axles, pestles, pins, 
plough-shares, cotton-rollers, wheels, bows, spear-handles and the 
like, and is one of the most valuable of the second-class woods. Its 
product, kathy has been noticed elsewhere (p. J75). 

Tenninalia tomentosa, W. et A.; T. crmulata and cormceay 

W. «tA.; Pmtaptem crenulatay coriaceay and tomentosay 

Sairiy dsin, asaiuy »dj, Brandis, 225. This tree is common in t e 

•ubmontane tract and the Ddns, attaining a height of 80-100 teet, 



515 HWXUTAN DISTWOM * 

..jt- 

with a girth of 8-10 feet. The heart-wood is darkrbrow») ^ngh, 
strong, elastic, ^nd very durable. . A cubio*foot of seasonedilwood 
weighs 601b, varying from 50-701b.- The co-efficient of transverse 
strength is 860, varying from 591-1,104. In one of [Baker's 
experiments a bar six feet long and two inches square broke at 
903tb« It is ^sed for indoor household work, carriage shafts, 
agricultural implements, rice-pestles and boat-building, and is one 
of the best of the second-class woods now coming into general use. 

,1 Temilialia Ohebula, Betz.— iTur, harara. Brandis, 223.'" (This 
tree occurs in the Siw&lik tract and outer hills ascending to 5,000 
feet and along the hot valleys in the interior. It attains a height 
of 60-80 feet and a girth of 5-10 feet. A cubic foot of seasoned 
wood weighs 54-60lb. The timber is of a brownish colour, close- 
grained, heavy, capable of taking a high polish and fairly durable. 
It is used for furniture, indoor household work, and agricultural 
implements. T. belericaj Boxb., the bahera of the submontane 
'^iract, yields an inferior wood, of little value, though used for 
j)lanks. 

Anogaissns latifolia, Wall., Comcarpm latifoliaj Boxb . — Dkaih 
rif hdklif dhdwa. Brandis, 227. This handsome tree is common 
over all the submontane tract and is found in Debra Ddn, imparting 
a fine copper tint to ihe foliage of the forests in winter. It attains 
a height of 60-70 feet, with a girth of 6-9 feet. The timber is 
close-grained, of a brown colour, hard, tough, and elastic. A cubic 
foot of the seasoned wood weighs 57-65]b, and of the unseasoned 
wood 75-801b. The co-efficient of transverse strength, according 
to Skinner, is 1,220, but is placed much lower by others. From 
its elasticity, the bdUi variety is especially fitted for cart-poles, 
axles, axe-handles and the like, and it is gradually coming into 
great demand as the prices of the superior timbers have risen. It 
is well fitted for all house-building and agricultural purposes, 
though said to be not very durable when exposed to moisture. The 
bark of the hdkli variety appears to be of a lighter colour than that 
of the dhauri variety, while the leaves are smaller and it grows to a 
greater height. 

Adiga cordifolift, H./. et Benth.; Nauclea cordifolm, Boxb.— 
Bimd^ 263. The haldu opcurs abuudi^tiy in tho open 
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plai^ along the foot of the hills from the Stirda to the Raraganga 
and less commonly westwards through the Dchra Diin to the Jum- 
na. It ascends the valleys to 3,000 feet. It is not gregarious and 
is remarkable for its trunk being often buttressed like that of the 
nemaU Trees 60-100 feet high and with a girth of 10-18 feet 
are not uncommon in the Bh^bar. The average weight per cubic 
foot is 421b., varying 36*3-49tb. The co-efficient of transverse 
strength is about 700. The wood is yellow, smooth fibred and 
fine-grained and is fairly durable. It seasons well, works easily 
and takes a fine polish, and is suitable for turnery, though some- 
times apt to w^arp and crack. It is now much used for indoor 
household work, planks, boxes, the keels of boats, combs, writing- 
tablets, gun-stocks, and agricultural implements. 

Stephegyne parvifolia, Korth.; Nandea parvi/oHaj Hoxb.— 
Kairn, kangai, phaldu, Brandis, 262. This tree is gregarious, 
though occasionally met solitiiry in the open plain. It grows to a- 
height of 50-60 feet, though specimens of 80 feet have been 
recorded and the average girth is 6-7 feet. The weight of a cubic 
foot of sea soned timber is 35-471b., of green timber 541b., and the 
co-efficient of transverse strength is 686-683. The timber is 
durable if not exposed to moisture and is applied to the same 
purposes as the preceding. This and all ojjior woods of the sub- 
montane forests, except sd/, sissu, tiin^ and sandan come under the 
designation ‘ Ratrukh! 

Qnercus semecarpifoliai Smith— smj, Brandis, 479. 
This species occurs at high elevations 8,000-1 0,0o0 feet. Madden 
records it at Naini Tal. It attains a height of 70-80 feet, and a girth 
of 7-8 feet is not rare. It grows slowly and gives a hard, heavy tim- 
ber that will not easily bear export, but on the spot is used for house- 
building, bedsteads, poles, helves and ploughs. It is said to warp on 
exposure and to be liable to the attacks of insects. 

Quercus lanuginosa, Don. ; Q. lanata, Wall.— iJwny, rai-hdnj. 
Brandis, 481. This species occurs at Naini Tal and a few other 
places in Kumaun, 6,000-7,500 feet The word is of a greyish- 
brown colour, hard and very heavy, and is not easily worked. It 
is much liable to the attacks of a small black hyraeiiopterous 
insect which often riddles it completely in a few years. 
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(}tiereil8 dilama, Royle ; Q. flontmnda, Lind,— Tt^on;, kil<mjf 
mcm, Brandis, 482. This species is common on the outer ranges 
from the Jnmna to the B4rda at 4,500-9,000 feet. Pearson 
notices the noble forests of this oak in the valleys of the Bh4girathi 
and Jumna rivers. It attains a height of 80-90 feet and a girth 
of 8-9 feet, and Madden records one 100 feet in height and 19^ 8^ 
in girth. The wood is of a brownish colour, hard, durable and 
heavy. It is used for agricultural purposes and house-building 
and is considered the best of all the oaks for carpentry. 

Quercas incana, Boxb.— Bdnj. Brandis, 482. 

This' species is common on the outer hills from the Jumna to 
the S^da. It generally attains a height of 20-30 feet, with a girth 
of 4—5 feet. The wood is used for house-building and agricultural 
purposes and ranks second to the preceding in popular estimation. 
Madden records Q. annulata^ underthe names ^phaliaut'* or ^phaniatf 
as occurring in Naini T41 ; it is the pharonj of Eastern GrarhwAl. 

Bnzus sempervirens, Linn.; B. Wallichiam^ Baillon.— Box— 
Pdpari. This tree occurs in the upper hills at 6,000-8,000 feet 
and Is common in the Bh4girathi, Jumna, and Tons valleys. The 
wood is very close-grained, hard and heavy, weighing 60-65lb. 
per cubic foot, and selected pieces are fitted for all the purposes 
to which European box is applied. 

Acer oblongum, Linn. — Fatangliyaj kirmali. Brandis, 110. 
This species occurs up to 6,000 feet in the great valleys. It is 
used for agricultural implements and from its knots some of the 
better wooden drinking-cups exported to Tibet are made. A consi- 
derable number of these cups are made from the knots of A, pietum^ 
Thunb., which is common in the hills above 7,000 feet, and is also 
used for agricultural purposes and house-building. 

Betnla acuminata. Wall. — HimAlayan Birch — JPupa-udish or 
vMs, Brandis, 458. This tree occurs in sheltered places 6,500- 
10,000 feet on all the outer ranges. The wood is close-grained 
and takes a fine satin polish. It is particularly good for panels for 
doors, and the examples in the Government-house at Naini T^ 
show that it is a valuable acquisition for ornamental work. The 
alder, known as ^udisk, is the Alnu8 nq>alensi8j Don., whieh 
occurs at lower elevations and is also used for house-building pur- 
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poses and gives a fair-sized log, from which planks may be cut for 
tea-boxes and the like. The wood is light and somewhat brittle, but 
takes a satiny polish like the birch. The people towards the snows 
use the bark of the silver birch {Betula Bhojpatrct, Wall; Brandis, 
457) for writing and packing in place of paper. 

OONIFER& . 

As already noticed, the conifers constitdte the most valuable 
section of the timber-producing trees of the upper Him&laya both 
for quantity and quality. In many parts of the country they 
occur in unbroken masses extending over many miles and present 
a scene of magnificent grandeur unknown elsewhere. Each species 
has its own peculiar beauty, but perhaps the wide-spreading cedar 
with its branches almost reaching to the ground is the finest and 
well deserves the epithet ^divine-tree’ given 
to it by the old Hindu poets and still in 
common use to designate it from Kashmir to the Ganges. We 
have added Stewart’s analytical key to the conifers and a list of ‘ 
vernacular synonyms compiled from the writings of Cleghorn, 
Madden, Stewart, and Brandis, which seem necessary in order to 
understand the very confusing local nomenclature 
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- Finns l(mgifolia,Roxb. — Long-leaved pine. Madden, J. Agri.- 
Sort. Soq. CaL, VIL, 75 : Brandis, 50ft ; Cooke, 125 : Boxb., 677. 

The lon^-leaved pine. CUr (in Sanskrit “ hhira,^' or “ milk”), 
8ula (Sansk. saraUtj straight”) in Kuinaun ; kolorif kolany kolain in 
Garhwid ; saral in Jauns&r ; thansa abov 9 the Diin ; dMp in Oudh. 
To the west of Jftarhwal the |iame cMr or Ml is applied to P. 

‘ exceUa, except in Kun4or, where P. longifolia preserves the name 
cMr with the indigenous affix ^stkV ot^ihthi* (M.) 

The cMr occurs all through the Kumaun Division, dividing the 
forest with oak, from 1,606 feet above the level 

Distribution. Sitakoti, eight miles above Deo- 

pray&g in 6arhw41, to 7,200 feet on the Pindar river. The limits 
at which it is found vary much in different parts of the Himalaya 
between Afghanistan and the Tista, and apparently the upper 
limit descends the further east we proceed from Kumaun.^ As a 
rule, however, 2,500 feet is the lowest height at which it seems to 
flourish. The chir appears to have the power of driving out all other 
vegetation from the tracts it occupies, and forests of these trees are 
interpersed only with scanty underwood of the smallest shrubs. 
Madden and Brandis note the curious phenomenon observable in 
many of these pines in Kumaun. This consists in the spiral arrange- 
ment of the bark and woody fibre, the coils being sometimes as much 
compressed as those of an ordinary corkscrew, and in some instances 
the stem itself is thus distorted. Straight trees are found mixed 
with these contorted specimens in the same forest ^ Kumaun, and 
they ^0 not appear to occur in Garhw&l or in the higher ranges iu 
, Kumaun. The straight variety is known in. Kumaun by the terra 
sapin. The wood of the straight variety is usually of a reddish white 
colour, a[nd is preferred for building purposes, as the other is liable 
to warp and split in working, though in the log form capable of 
bearing heavy strains. It is, however, rarely used except as fuel. 
Dr. Jameson thinks the crooked variety is confined to localities with 
a southern aspect and under 5,000 feet^ but the fact remains that 
crooked ^d s^aight trees occ^r in the same foredtywith the same 
^aspect, us may be observed near Gan&i and Pyiirar 

^ > Hooker gives the upper limit io Sikkim as 9, 000^2, Soo feet ; Griflth fives 
the iimit in Bhutan at l, 800-8, Uoo feet. At Ramesar bridge on the Sar jn 
in Kamliin, l»600 feet above the sea, it descends to within a few hqndered yai^, 
of4he river. * ' ‘ ' 
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The forest survey of 1865-66 estimated the total area under 
cMr as. 413,650 acres in Kumaun and 152,264 
e r Bsnrrey. jjj Garhwdl. Many acres of forest contain 

20 large and 50 small trees per acre ; but in a square mile the 
bare places bring down average to 20 trees per acre. First- 
class trees are those having a gir^ at 6ve feet fropi the ground of 
eight feet and over ; second class have a girth five to eight feet ; 
third class, two feet to five %t, and fourth class under two feet. 
The first-class trees average about one-twelfth, the second about 
one-fifth, and the th^rd about one-third of the total number per 
acre. This would give a total of about twelve million cldr trees in 
the Kumaun Division, of which one million beiong to the first 
class. 

■* . 

The forests lying along the Gumti, western Ramganga and east* 
ern Hdmganga approximately contain the following trees ; — 

Trees per acre. 


let. I Snd. I 3rd. | 4th. 


7 
6 

7 

7 

7 
7 

IS 

IS IS 12 

IS 9 IS 

10 10 7 

3 7 13 

31 

Nearly all these trees grow on slopes rising from the river-beds, 
and near enough to repay the cost of cutting and launching. The 
trees on the upper western Bdmganga and its tributaries are mostly 
"twisted, though towards Bdngid&r they are straight and so placed as 
to be eaailj shot into the Bino river. Following the stream of the 
^ a6in|,Ui|pBy-'the ilOTth‘*eitst banks from Ghiroth down to B.igri have 

104 


Souroei of tho Gfimtl towards Baijaath ...; 61,440 

Upper Sarju from Kapkot and Fhungar' 42,380 
valley to B&gesar. 

Middle Sarju from B4gesar to Naini bunga S8,980 
low. 

Lower Sarju- and B&mganga from Naini 40,080 
to junction with the K&li. 

Middle iieatem KiRwanga from Bam£ri 1 1,790 

Lower western 'Bfiiganga and Katyur 32,966 

river. “ - 

Between Bino and the B&mganga beyond 38,300 
Lohba. 

^ween Badh&ngarh and Latngarh 16,000 

In the Tar6g T41 valley 6,760 

IntheOfimti vsAley .... 8,900 

To the west fit Budha KidSr and Bikya-ko- 11,460 
'sain, to the east of Misi bungalow. 

The Soni jangle ... 8,660 
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firsiK^lass timber covering all the slopes of the Badh&ngarb and 
<«£bp&lkot ranges, and could be easily worked into the Ramganga. 
The Sydni jangle near Chaun Debi is one of the finest in Kumaun. 
The large trees have all straight boles without a knot and with much 
red wood. The soil is light, micaceous sand on loose beds of eartli 
and stones, which appears to be eminently suited to the ehir. In 
Qarhw&l there are extensive cUr forests in the valley of the Alak- 
nanda and along the Pindar from Chuding (4,800 feet) to Gw&ldaiii 
(4,300 feet), a distance of thirteen miles. In the three upper miles the 
timber is small, but lower down there are fine' straight trees close to 
the river-bank, and a flat near Chiringa suitable for a timber depot. 
All along here and up the Kailganga, for two miles, the forest could 
easily be worked. The forests on the Mandakini and Madmahesvar 
rivers have been worked for railway sleepers, but in many places tho 
timber js too remote from tho river for removal. The forests along tlio 
Naydr and Chhfphalghdt rivers are extensive and yield good straight 
timber. 

In native Garhwal there are almost inexhaustible forests of c/iir, 
along the Bhagiratlii between Sainj^u, some twenty miles above Tihri 
. and Bhatwari, a distance of fifty-five miles. There are numerous 
patches along the head-waters of the Jumna and the Tons, and the 
left banks of both rivers are clothed with one immense forest 
capable of supplying all possible wants. Describing these forests 
Colonel Pearson writes: — “It would be difficult adequately to 
describe the enormous seas of chir forest which line its bank. In these 
the trees must be numbered not by thousands but by hundreds of 
thousands, . and many of them are of huge size.” The lower hills 
towards the Dun and the Siw&liks themselves contain large quanti- 
ties of pine, and taking the entire forest area of the hills, the long- 
leaved pine may be considered the characteristic tree for quantity, 
but for quality it ranks below several other conifers. The great 
. object at present is to find some inexpensive process for preserving 
it from the effects of exposure by creosoting or covering it with a 
permanent silicious coating.^ The chir grows even in the plains and 
specimens can be seen at Meerut and Sah&ranpur. It occurs, as we 
shall see, in every sub-division in the hills in abundance and in 
places from which it can be easily removed. It is often used for 
l^at-bttilding, but boats made of it seldom last for more than sev^ 
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or eight years. Where deoddr can he procured for the outside and 
cUr for the inside the combination is excellent. CMr is easily 
worked into planks and beams and does well for interior work in 
houses. The bark is used in the preparation of charcoal for smelt- 
ing iron. The knotty wood is used for torches, and the charcoal of 
the burned leaves with rice-water makes a fair ink. The growth of 
this pine may be calculated from observing the number of rings 
contained in a transverse section of the trunk. Of eight trees taken 
ns a fair sample, Mr. Webber considered the largest, nine feet in girth 
and 200 feet high, to be 264 years old, and others, with an average 
girth of 5 '7* at five feet from the ground and a height of 93 feet, 
to bo 154 years old. The growth is fairly rapid, averaging four or 
five rings to the inch. In the TurdgTal valley a fallen tree at five 
feet from the ground girthed 13'6^, and at 66 feet from the ground 
the girth was ten feet. The extreme height was 169 feet, of which 
over 100 feet were clear of branches. 

The following table gives the measurements of several trees near 
Bi nikhet ; — 



Hinge. 

Ago 

Girth at 

Girth 


Locality. 

Aspect. 

Heart, 

Sfp. 

in 

years. 

0 XWb 

from 

ground. 

at 60 
feet. 

Height. 

H..W. 

S. 

15 

SO 

65 

Ft. la, 

3 3 

Ft. in. 

1 0 

76 

R4nikhet. 

JOS 

145 

S51 

8 

0 

6 0 

m 

Elevation 5,000 feet. 

N. 

104 

100 

204 

7 

0 

6 0 

110 

Syfini. 

Mansi mica rock. 

». 

110 

154 

264 

9 

0 

7 3 

120 

8. 

62 

S3 

75 

3 

8 


75 

a E. 

SO 

46 

196 

6 

6 

••• 

]00 

Ditto sandstone rock. 

N. W. 

26 

5S 

80 

4 

5 

4«S 

60 

Shaitangarh. 

N. W. 

eo 

90 

170 

7 

6 


80 

Ditto. 

a 

9S 

90 

1S6 

7 

8 


130 

Fachr4r aadL 


The foyowing table shows the result of experiments made in 
Almora in 1844 towards ascertaining the transverse strength of 
cUf. As far as No. 10 the distance between the sujjports was four 
feet, and the bars used were two inches square. From 11 to 20 
the distance between the supports ivas increased to eight feet, 
the depth of the piece used to 2i inches and the breadth to 3 
inches 
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SpMiAo 

gr«yity. 

Weight pro- 
daciag defleo« 
tiouM 

Break- 

ing 

weight 

Bemarka. 



i inch Ib. 

lb. 

- ■ 

1 

*545 

540 

1,000 

Broke at a knot 

> 

•570 1 

624 

],H4 

Red colonred and rather knotty, 
j 


^562 

568 ' 

940 


‘596 

•596 

1,112 

1,000 

1,036 

1,372 

1,444 

1 > Large coarse grained. 


•670 

1,420 

1 


‘634 

820 

1,132 



•678 

940 

1,288 



•710 

1,036 

1,640 


10 

•600 

764 

1,304 

Apparently the best piece, though kll 



1 inch. 2 inph. 


were very good. 

11 

‘666 

412 792 

1,168 

Coarse grain. 

■ 1 

•726 

680 1,324 

636 1,288 

1,763 

Quite free from knots. 


•707 

1,744 

A few small knots. 

Bi 

‘615 

484 976 

1,766 

Ko knots. 

15 

‘626 

668 1,132 

1,420 

Good wood, but broke at a small knot 

U 

•591 

466 844 

1,168 


17 

•585 

400 764 

1,208 

i 

18 

•576 

490 1,036 

1,648 

Very evenly and fine grained. 

19 

•601 

344 680 

1,168 


to 

•662 

484 904 

1,300 



The quality of the timber varies with the locality in which it 
has been raised, the slow-growing timber of the upper and colder 
regions being much better than that of the rapid-growing timber of 
the hot valleys, and from this fact maybe derived an explanation of Ihe 
difference in the results of experiments as to its strength and weight. 

Finns Gerardiana, Wallich. Neoza pine : Gerard’s pine. The 
rAi, ri of KunAor ; shangti of lower Eun&or ; newr further down the 
Satlaj; ruminchey roniunchi of Shipki and Hangrang; ronecha, 
rolecha of Juhar in Kumaun: neoza (the seeds). 

The Gerard’s pine is found between Maldri and Bampa in the 
Dhauli valley in GarhwAl, which seems to be its eastern limit, and 
locally in the upper valleys of the Tons and Jumna. It is generally 
associated with the cedar and is probably the tananhar-saghar or 
^lesseivpine’ of Afgh&nistAn, its height seldom exceeding 50 feet. 
It rarely gives a larger girth than eight feet and is preserved for 
its seed, which are collected and eaten and form a part of the 
ehilghoza of the bazars. Brandis notes that the wood is used for 
the hook which supports the passenger’s seat on the single-rope 
swing-bridge. Baskets and rough water-buckets are made from 
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iihe bark. The cones are plucked before they open and are heated 
to make the scales expand and to get the seed out The seeds are 
about an inch long, nearly cylindrical, with little or no wing, and are 
very palatable with a slight and not unpleasant flavour of turpentine. 
Large quantities of the seeds are stored for winter use, and they form 
a staple food of the Kun&oris, amongst whom the proverb is current, 
‘ One tree, a man’s life in winter.’ The rtinge varies from 5,800 
feet (on the Marru river) to 12,300 feet near Sungnam. In Garh- 
w&l it occurs between 6,000 and 10,000 feet. 

Finns excelsa, Wallich, P, Pence, Griseb.; P.pendula, GriiF.— 
Lofty pine.* Ckil, cMr, chUu, to the west of Jaunsar, wherever 
P. Imgifolia is known by the name ealla ; chila and karchilla in 
Garhwal ; kail and chil in Jaunsar ; dol chilla in Kumaun ; rdisalla 
in Central Kumaun ; Hm in Bydns ; lamshing amongst the Bhotiyas 
of D&rma. Madden, Jour. Agri.-Hort. Soc., Cal., VII., 80 : Bran- 
dis, 510: Cooke, 824. 

This pine occurs in Upper Garhwdl, on Rikholi Gudari (a spur 
from Trisiil)| about Eanol near Rainni, and on Tungndth ; along the 
Dhauli to the Niti pass and in Byans and generally only on spurs 
issuing directly from the snowy range. It seems to be absent in 
Central and North-Western Kumaun, but occurs near Dhdkuri. The 
limits between which it flourishes in this portion of the Himalaya 
have been estimated at from 5,000 to 12,000 feet. The forest 
survey of 1865-66 gives the total area under this tree at 2,100 
acres in Kumaun and 14,042 acres in Garhwal. The following are 
the principal localities, with the size of the forest and the number 
and class of each tree per acre : — 


Trees, 


Locality. 

Acres. 

lot. 

2nd. 

3rd. 

’4th. 

Kanol Shattil on the banka of the Nand&kiui 

78* 

1 

3 

4 

4 

Above Sirka near IHtalakot on the K&Ii ... 

100 

1 

1 

* 

4 

On the Vishnnganga near Fandokeswar 

1,*90 

0 

* 

3 

4 

On the left bimk and between it and the eastern 
Dhauli; 

3,500 

1 

3 

4 

6 

On the left bank of the Dhauli 

3,000 

6 

5 

6 

6 

On the left bank of the Uishiganga and mar Tapuban, 

6,U50 

S 

4 

5 

5 

^ong the Kdnti river in D&rma m. 

700 

0 

4 

6 

10 

On its lower course ... Mt 

1,400 

1 

6 

10 

10 


*Thift name seems a misaomeri for thongh specimens occur up to 150 feet, it 
U hot aistin gnuiifi j |,j Its height from the other pinesand is more of a siivei-nr. 
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The Vishnuganga forests are inaccessible except near P&hdu- 
keswar, and those along the Bishiganga, Dhanli, and Kiinti rivers are 
practically excluded from the market by their distance from the 
plains^nd the difficulties of transport. There are considerable forests 
of this pine near Datmer on the Tons and on the right bank of the 
Bupin, and generally throughout the cedar tracts and above them it 
occurs in quantity. Thb grain of the wood ia close and soft in 
working. The sapwood is whitish and the heart-wood light-brown 
and streaked with red. It is in some demand for house-building, 
|kongh ranking below the cypress for durability. It does not stand 
exposure to excessive moisture. In the form of planks it is said to 
warp badly when exposed to the sun, and to become affected by 
dry-rot if placed in contact with 4ainp earth. The highly resinous, 
small, knotty branches are used for torches, and the charcoal of the 
entire tree for smelting iron. The tree grows to a great size, the 
average girth of the larger trees being 13 feet. The rings average 
fifteen to the inch and the weight of a cubic foot is about 251b, with a 
specific gravity of *686. A piece of this timber of average quality, 
22 inches long and one inch square, broke with a pressure of 
d68lb. 

Oedma Deodara, Loudon ; Pirns Peodara, Boxb— Him&layan 
cedar — the deoddr, diydr of Kumaun and Garhw&l ; the kelouj kelu 
of Western Garhwdl and Jauns^r, where the name deoddr is given to 
the Cupressus toruhsa : deva-ddru (divine tree), Sansk. Madden, J our. 
Agri.-Hort. Soc., Cal., YII. : Brandis, 516 ; Cooke, 128 : Boxb., 
677. 

There are no natural groves of deoddr in Kumaun and only one 
large forest in Garhw&l. There are numerous plantations around tem^^ 
pies in Kumaun, aggregating about 800 acres. Amongst them may 
be mentioned those at Lodh, B&la-Jagesar, Fharka, and the groups 
at Sdi, Bikhesar, Mankesar, Kalsia, Simalti and Ghatot near Lohn- 
ghat, and Kshetrap&l near Somesar. Along the western Dhanli be- 
tween Kdk and Mal&ri there is a natural forest having an area of about 
1,500 acres and giving one second-class, three third-class and eight 
fourth-class trees to the acre. At Lata on tha Bishiganga there are 
about 70 acres of fine, healthy tr^s, one giving a girth of 30 feet, and 
at Parbati, near theNand&kini and Shatdl, there are some fine groves. 
The average girth of the largest trees in these provinces appears to be 
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abont 15-20 feet. Major Garstin measured some near Mal&ri over 20 
feet in girth at six feet from the ground. Tlie cedar yields an oleo- 
resin similar to that of the Mr ; the oil is used in medicine and the 
twigs and branches are- also said to possess medicinal properties. 
The great cedar forests of these provinces occur along the Bha- 
girathi valley and in Jaunsar-Bawar, and these are fully noticed 
in the accounts of those forests given hereafter. Dr. Brandis 
writes : — 

“ The deoddr for the first three or four years of its life grows 
slowly, attaining 12-20 inches in height with spreading roots that do 
not go deep down. In this shrubby and stunted state the young 
plant can maintain its existence under the shade of other trees for 
confflderable number of years without making much progress : but 
when light overhead is given, then a leader is at once formed 
which shoots up rapidly. At a more advanced age, the rate of 
growth of the deoddr is determined without difficulty by counting 
the annual rings.” The existing records show that the growth is 
influenced very much by the climate. In the dry valley of the 
Bhagirathi the rate of growth is much slower than in Jaunsiur, 
where there is a heavy rainfall, so that in the former tract a tree 
takes 86 years to increase from 4^6''^ to 6 feet, whilst in Jauns6r this is 
accomplished in 23 years. Within each tract also the rate of 
growth differs considerably. Colonel Pearson noticed in the Bhd- 
girathi valley a stump in diameter with only 305 rings, and 
in another |^rt of the same valley a tree with a diameter of only 
4 feet showed 480 rings and two having a diameter of only 18 
inches ha44fi5 and 147 rings respectively. The wood in these 
,4low-growing tracts usually has a closer grain and a deeper colour 
than the timber grown on southern aspects and in a moister climate. 
The soil too in these tracts is generally poor and is formed from 
the decomposition of granite, gneiss, and clay slate, and in the rapid- 
growing tracts the soil is richer and deeper. Isolated trees, such 
as those at Wdn, often attain a great size. Dr. Stewart measured 
one at Ku&rsi in the Ravi basin, at an elevation of 7,500 feet above 
the level of the sea, 44'2" in girth at two feet from the ground and 
36'4'' in girth at six feet. Dr. Brandis records that one was 
measured at Farbani in Kun4or 34'4'', and that the girth attained 
by the largest trees there is 30-36'^. Madden measured one between 
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Nach&r and Taranda in lower Kun&or (in 1830) having a girth of 
36} feet at five feet from the ground. The tallest deoddr measured 
by him was in the Nachdr forest on the Satlaj, 250 feet high, 20 
feet in girth at the base, and more than 550 years old, and there 
was a considerable number of trees in the same forests more than 
200 feet high. Moorcroft measured a fallen tree on the Tugasi hill 
in the Dhauli valley and found it 159 feet : another was 180 feet in 
height. 

Himy e^^cnts have been made to ascertain the transverse 
strength' ofj^^^dr taken from the Panjdb, the Garhwdl, and the 
Kumaun The weight of a cubic foot appears to vary from 

25 to 401b., but in Garhw/il approaches more the latter ; in one series 
giving an average of 37tb. A well, seasoned piece, 22 inches long 
and one inch square-broke at 345!b. It had a specific gravity of 
*655 and showed eight rings to the inch. The result of eight 
experiments on Garhwdl timber made at Burki (390-798) gave 
an average of 592. The result of a series of experiments at 
Almora in October, 1844, conducted by Captain W. Jones, ten with 
timber cut in the preceding month and ten with seasoned timber^ 
is shown in the following table. In the first ton experiments 
the distance between the supports was four feet and the pieces 
weie two inches square : in the second ten the distance between 
the supports was increased to eight feet and the pieces were 
2ix3":-~ 


Specific 

grarity. 

Weight pro- 
ducing deflec- 
tion of 

Breaking 

weight. 

Bemarks. 


1 inch lb. 

lb. 


'608 

1,088 

1,094 

1,588 

Good atraight grained wood. 

•710 

1,838 

Lower aide split a little at 1,080. 

•898 

788 

880 

Not Btralght-graioed and slightly 
flawed. 

•889 

l/)80 

1,640 

Lower aide split at 1,808. 

•8SO 

904 

1,458 

Ditto 904. ‘ , 

•585 

880 

978 

Broke suddenly. 

‘574 

880 

708 

Ditto. 

‘814 

844 


Ditto No flaw perceptible. 

‘588 

588 

1,904 

Ditto. 

*804 

894 

J-'v. 

Lower side went at 894; uneren 
grained 



OF THE NOBTH-WESTERN PROVINCES. 


833 


Speciflo 

gravity. 


Weight pro 
ducing deflec- 
tion of 


Breaking 

weight. 


Boruarks. 


1 inch. 2 inches.! 


m. 


•641 

860 

764 

•618 

400 

788 

•644 

344 

660 

•679 

428 

876 

•678 

844 

736 

•666 

344 

680 

•629 

344 

676 

•619 

612 

960 

•630 

698 

1 , 08 Q 

•603 

484 

876 


8S0 

1,028 

908 

1,116 

964 


750 

624 

1,188 

1,700 

1,092 


Snapped anddenly ; light-coloured ; said 
to be outBide of tree. 

Heart of tfce red and olcaginons. 

Snapped short suddenly ; liglit-coloured. 

Heart of tree very good and red. 

Snapped suddenly, but was in appearance 
the best piece o^^ilve. 

Good sound wood, JlSl^laietty, coarse 
and wavy in grai;S«.!;ji^Pi^ suddenly 
at knot. 

Dark cedar 'Coloiircdi 2^ grained; broke 
at knot. '•-* 

Dark cedar-coloured ; under-side very fine 
straight grained and light- coloured. 

Dark cedar-colonred, but rather coarse 
in grain. 


The timber of the deodd^ is the most highly prized of all the 
conifers for house-building, granaries, chests, boat-building, and 
railway sleepers. It appears to be little affected by e.\tremes of 
heat, cold or moisture and is easily worked. In a climate like that 
of Kashmir it appears to be almost imperishable. Moorcroft states 
that the pillars of the great mosque erected by Aurangzeb at 
Srinagar showed no vestige of decay from exposure or insects at 
the time of his visit, and that pieces of deoddr from the Zain-ul- 
kadal bridge were found little decayed, although exposed to the 
action of water for four hundred years. Many of the other bridges 
still standing in Srinagar may perhaps claim a greater antiquity. 
Gerard records some timber in a house in Basahir as being 200 
years old and as sound as the day it was cut. The cedar is a 
sacred tree in the hills and is in much demand for the temples, for 
the doors, walls, and roofs. Madden notes that ho saw some beams 
in a Kun&or temple that were said to bo 600 to 800 years old and 
showed no signs of decay, and though this may bo an exaggeration 
of his informants, it indicates the popular belief. Boats built of 
deoidr and lined with chir last from thirty to forty years, and for 
railway sleepers no other wood can compete with it. White-ants 
eat the sap-wood and but rarely attack the heart-wood, and neither 
the sap-wood nor the heart-wood is liable to dry-rot. Immense 
numbers of sleepers of this wood have been supplied from the 
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. Bh&giratfai and Jaunstir forests daring the last fifteen years. The 
Jaunsdr forests on the Deoban ridge between the Jumna and the 
tons were estimated by Colonel Pearson in May, 1869, to contain 
34,000 available first-class trees and the Bhdgirathi forests (exclud- 
ing the Bhilang valley) 116,700 first-class trees. If to those are 
added the probable contents of the valleys of the Tons and Jumna 
rivers, the total numbei' of first-class trees available in 1868-69 was 
about 500,000. The proportion of smaller trees may be gathered 
from the following estimate of those in the Bhagirathi valley ; — 

Fint-class or abore S' in girth .•• ... 116,700 

Second-claai or S'S^-c' .m ... ... 63,660 

Tlilrd-oliM or l'6"-4'6" ... ... ... 127,686 

Fonrth-clasB, below 1'6" ... ... ... 218,281 

Since 1868-69, however, there has been a great diminution of 
first-class trees to supply the numerous requisitions for railway- 
sleepers and public works. 

Abies Smithiana, Forbes j A. Kkutrowj Loudon; A. spimlosa^ 
Griffith ; Pima Smithiana^ Wallich ; P. Khutrow^ Boyle ; Pkea 
Morinda, Link.— the Himalayan spruce ; Smith’s spruce— the 
morinda and rdi of Jaunsdr ; Jeandrej re, rhdi, rdo, hudrau, rdi dla, 
rdgha, kailf kdlucMlu and Idu of Garhwal. Madden, Jour. Agii- 
Hort. Soc., VIL, 87 : Powell, I., 564 : Cleghom’s analytical key 
to the Conifers : Brandis, 525 ; Cooke, 127. 

Smith’s spruce, according to the survey, is found in the north 
of Garhwdl near Joshimath and in the Dhauli and Yishnuganga 
valleys. The forest survey of 1865-66 estimatkl the area under 
this tree in Garhwdl at 26,908 acres. The following are the 
principal locdities, with the size of the forest and the number of 
each class of tree per acre : — * 

Locality. Acres. 

]9ear Kanol, Peri and Shatdl on the upper 

NandSkini ... ... 6,828 

On the alopes of Tamba Deo near the 

western Dhanli ... ... ... 60 

Keas Golibkotl on the left l^nk of the 
weatern Dhanli ... ... S,060 

On the Biriganga and Bishiganga ... 18,000 

Further up the Biahiganga ... ... 4,980 
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Dr. Griffith describes this spruce as growing abundantly on the 
northern ranges of Bhut&n, 7,800-11,600 above the level of the 
sea, preferring northern aspects and occurring in masses below 
A» Wehbiana. It is rare in Sikkim and confined to valleys of the 
inner range at 8,000 to 9,000 feet mixed with A. dumosamd 
seldom exceeding 50 feet in height. It has not been found in 
Eumaun, and Madden states that he was unable to detect a trace of 
it in DAnpur, Juh&r, or along the snowy slopes of Nanda Devi and 
Nanda Kot. Nor were Bhotiyas of Milam, accustomed to traverse 
the mountains, able to recognise the cones or dried specimens. It is 
not mentioned in Webber’s survey as occurring in Kumaun, 
but is said to be indigenous on Bikholi Gudari and occurs, as 
we have seen, in the valleys of the Nand&kini and western Dhauli. 
On the left bank of the Bhllgirathi above Jhala it is found with 
cedar, silver fir, and birch on the slopes having a northern aspect. It 
occurs also in the forests of the upper Jumna and Tons and in Jauns^r, 

The spruce grows to an immense size. Webber mentions 
one on the Nanddkini 18 feet in girth and 110 feet in height 
Hodgson records the length of a fallen tree as 169 feet, and Madden 
gives tlie girth of ten trees as varying from 13J to 20 feet and 
showing an average girth of 16 feet. Dr. Stewart has record- 
ed one of 21 feet, but the average girth is from 8-12 feet with a 
height of 100-150 feet As has been noticed, the spruce prefers a 
northern aspect, and this is but one of many instances of the pheno- 
menon which strikes every traveller in the Him&hiya, that of the 
northern and north-western asj^ects being densely wooded, whilst the 
south and south-eastern are wholly or almost bare. Baron Huge!, 
as quoted by Madden, thus refers to the valley of Perhamgala in 
the Pir Panjal range : — ‘‘ Strange to say the south side (aspect) 
of the valley is everywhere wild and dreary, while fine trees grow 
up to the very summit of the mountain on the north face. The 
reason may possibly be found in the fact that on the south side the 
repeated action of alternate freezing and thawing destroys every kind 
of vegetation except a few grasses.” The wood is white ; the outer 
part turns red and decays rapidly if exposed to moisture, so that it 
is seldom used except for indoor work. A very dry piece 22 inches 
long by one inch square broke at 2881b., being the weakest in a 
series of experiments of all the conifers. The specific gravity was 
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only 426, though the piece in question averaged 14 rings to the 
inch. The bark is used for roofing purposes and to make rough 
water-troughs for cattle, and the young cones form a part of the 
drug sold as gaj~pipal in the bazars. 

Abies domosa, Loudon ; Pinus dumosa, Don ; P, Brunoniana, 
Wallich — Hemlock spruce of Nepal — the tungsing of the Bhotiyas 
of Darma in Kumann ; changathasi dkdp of Nep61. Madden, 
Joum. Agri,-Hort. Soc., VIL, 95 : Brandis, 527. 

The forest survey in 1865-66 gives the total area in Kumaun 
under this tree at 3,650 acres. The principal localities, with the 
size of the forest and the number of trees per acre according to 
class, are as follows : — 




1 Trees. 

Localitj. 

Acres. 

1st. 

2nd. 

3rd. 

4th. 

Dola Kot and K&laMundi, to the west of the 

140 

1 


■ 

4 

Oori river, mixed with Webbiana. 

In Chand&nB and Bj&ns, to the north-vest 

660 

2 


■ 

5 

of the DhauU. 

Manktil d&nda and in the valley of the 

1,160 

1 


M 

S 

Ghirkila g&r, falling into the DhauU. 

At Titala Kot near the Kali 

600 

2 



4 

Spurs of Panch Ch61a above Tdnik 

920 

2 

4 

6 

6 

In By&ns near the K&li ... 

1,000 

2 

4 

4 

10 


It was first discovered by Captain Webb in 1810 and again by 
Mr. Webber in 1863. Dr, Hooker found it in Sikkim in narrow 
gorges on the southern fiank of Kanchinjinga at an elevation of 
between 9,000 and 10,000 feet. In the innermost valleys the limits 
are 8,500 and 10,500. The Gorkh&li name there is ‘ thingiga' or 
‘ tingiiri-sallay and the Bhotiya name is ‘ seniadiing,^ One specimen 
measured 27 feet in girth at five feet from the ground. Griffith 
found it in Bhutan at 6,500-9,700 feet above the level of the sea, 
and it is said to be indigenous on Gos4inth&n and Banepa. In 
Kumann, it occurs in D5rma and about the Chipula range at 
9,000-11,000 feet, and here it is called ‘ tungnng* and attains a 
height of 80-100 feet, with an average girth of 10-12 feet. The 
timber is white, fine-grained and light, having a specific gravity of 
*612, but is said to warp much from exposure. The bark is used 
for thatching purposes. 
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Abies Webbiana, Lindley ; A. Pindrow^ Royle ; A. densa^ 
Griffith ; Pkea Wehbixina, Loudon and Wallich ; Pirns spectahilisf 
Lambert — Him&layan silver-fir. 

Madden separates the variety known as Picea Pindroio, Royle, 
from A. WdfUanttj Wallich., though the names of both are the same 
in the vernacular ; rdgJia and rdo ragha in Kumaun ; vsHinan 
amongst the Bhotiyas of Ddrma ; hanjg^ dbdhma Tdgha, teliya or 
cMli rdgha in South-eastern Garhwal ; chilrao in Central Garhwal ; 
mwmda in North-western Garhwal and Jaunsar ; raunsla or rdi 
salla about the sources of the Kosi in parganahs Barahinandal and 
D&npur and on the Diidii-ki-toli range near Lohba in Garhwal. 
Madden, Jour. Agri.-Hort. Soc., Gal., VIL, 96 : Brandis, 528. 

Madden thus describes his Picea Pindrow of Royle : — 

“ It flowers in April and May, when the young shoots are of the 
brightest green, the old leaves being nearly black. Tho trunk is 
branched nearly to the ground, but cones are produced only on its 
loftiest boughs. By the middle of May the cones are about 3 inches 
long by one in diameter and more or less cylindrical. As the sea- 
son advances, they become more or less completely so, and of a rich 
dark purple colour. They ripen in October and November. Tho 
cones of P. Webbiana are less cylindrical, thicker and shorter, and 
the bracteolos more rounded, scarcely emarginatc, and with a 
thicker and longer apex. The spiral arrangement of the scales 
seems identical, and each has the same copious supply of white 
resin. The cones of P. Pindrow are perfectly cylindrical ; the scales 
more prominently eared ; bracteoles oval, obtuse, eroded, oniargi- 
nate, the mucro of the same length as the border of the sinus.’’ 

This variety forms dense forests on all the great spurs towards 
the heads of the Pindar, Sarju, eastern Ram- 
ganga and Kdli rivers : near the sources of 
the Eosi at Bhatkot and on the Dddu<ki4oli range, near tho sources 
of the western R&mganga. 

The other variety is thus described as the Pkea Webbiana of 
Wallich. ; — 

** Tree tall, very narrow and like the cypress. Branches short, 
thick, scrubby, and declining at the extremities. Foliage very dark 
green ; near its upper limit of a grayer colour. Bark somewhat 
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smooth, tessellated by shallow furrows into small squares ; young 
branches silvery. Leaves three-quarters of an inch to two inches 
long, flat with three small points, in two rows on either side of 
branches and twigs. Cone erect, rather short, cylindrical, dark 
purple, scales broad, dark-coloured near edge, deciduous. Bipe in 
October. The tree flowers in May, when the strobili are of a pur- 
plish rod. Remarkable for its upright columnar appearance.” 

It occurs at Ramni on one of the spurs of the Trisul, between 
the Pindar and Alaknanda up to the glaciers, 
and on the summit of Dudii-ki-toli. The forest 
survey, 1865-66, gave an estimated area for Kumaun of 13,110 
acres, and for Garhwal of 53,280 acres. The principal localities, 


with the number of each class^ of tree per acre, are as follows : — 


Locality. 

Acres. 

Treis. 

let. 

9nd. 

8rd. 

4th. 

On the left bank of the Nandakini in Garh- 

790 


1 

7 

6 

w&l, atChati Bukiyal andGudari Bukiy4l. 


■1 




At Sliik, Kanol and Sliatul, near the same river 

6,600 


S 

8 

8 

Above Kiraoli in the Bindar valley 

1,040 


6 

7 

19 

On the Kailganga and above the Bhidar ... 


H 

6 

8 

9 

On the Bindar from Gnmra Fdni to Chnding^ 

8,680 

■1 

4 

4 

7 

Between the Bindar and Sarju and east of 

1,890 

■1 

9 

8 

8 

' thelUmganga. 






About Munsyari 

670 

9 

9 

4 

6 

In Darina, Chaud^ns, and Byans 

9,900 

9 

4 

6 

8 

On the spurs of Tungn Uh, and in the valleys 

4,870 

9 

4 

4 

6 

of the NighoU and Balsiikhi rivers. 






To the left bank of the Alaknanda, on the 

6,070 

4 

4 

6 

8 

Filk&nta and Bamari ranges. 






•On the left bank of the western Dhauli 

16,100 

6 

6 

,, 

8 

On the upper Nyar ... ... ... 

8,900 

9 

6 

8 

10 

Dudu-ki-toli range ... 

8,800 

9 

6 

8 

10 

On the spurs of Fanch Chula ... 

3,910 

6 

6 

7 

8 

Deo Thai in Agar Batti, Kumaun 

8,900 

1 

9 

4 

4 


The forests on the Pindar could easily be worked, and that river 


can carry the largest logs with ease. Those on the Balsdkhi and 
on the Mand4kini, near Kedarndth, are too high up to be access- 
ible. In the Bh^irathi valley, above Jhola, it occurs with cedar, 
spruce and birch, and in the upper valleys of the Jumna and Tons 
and their tributaries is abundant, associated with oaks. It is also 
found throughout Jauns&r along the ridges of the main range and 
of the lateral spurs and on Surkhanda near Masdri at an elevation 

^ClaMes u in (Air ; 8 feet in giith and upward! \ second, 6 to 8 ; third, 

a to 6 i and fourth, under 8 feet. 
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of 8,200 feet. It occurs on the Dddii-ki-toli range in Central Garh- 
yfkX at 7,500-10,000 feet and on Tungndth up to 11,200 feet. 
Brandis notes the limits in Jaunsdr, Garhwdl, and Kumaun to be 
7,500-13,000 feet ; it nearly reaches the latter elevation in the Mun- 
syfiri district and in the Nanddk valley ceases at 12,000 feet. 
Griffith states that it forms vast forests at 12,000 feet in Bhiltdn, 
below the belt of rhododendrons, and in Sikkim, under the Gorkh&li 
name ^ gobriyorsalla^ and the Bhotiya name ^ it occurs 

abundantly in the zone 9,700-11,500 feet. The limits in the south- 
erns flanks of Kanchinjinga and crests of the inner sub-Himalaya 
are 10,000-12,000 feet, but in the inner valleys and rearward ranges 
9,000-13,000 feet. In the north-west Him&laya, it thrives best in 
cold damp glens with a north or west aspect, and in such places, 
according to Brandis, constitutes alone or associated with the Alpine 
birch the upper forest belt. The silver-fir attains a height of 
120-150 feet and an average girth of 9-15 feet, though specimens 
exceeding 20 feet in girth have been noticed. The wood is white, 
soft, rather coarse-grained and inodorous and is not much esteemed. 
It is not durable when exposed to moisture or the sun and is chiefly 
used for indoor work, though in dry climates where better wood 
is not obtainable it is split up and used for shingles. A piece 
22 inches long and one inch square broke with a weight of 379tb. 
The specific gravity of this piece was '491 and it showed 16 rings 
to the inch. The following table shows the results of some experi- 
ments on the transverse strength of the silver-fir made by Captain 
W. Jones at Almora in 1844. The distance between the supports 
in the first five experiments was four feet and the pieces used were 
two inches square. The distance in the last five experiments was 
increased to eight feet and the pieces used were 2^ inches in depth 
by 3 inches in breadth ; — 


Speeiflo 

RrarltF. 

Weight prodne- 
Ing deflection of 

Breaking 

weight 

Remarks. 


1 inch. 

lb. 


•47» 

680 

940 

Broke at a knot one foot from the centre. 

•569 

61S 

880 

1 Broke suddenly ; no flaws perceptible; 

•545 

flSO 

’ 1,206 

deflection fths. 

•518 

820 

1,084 


‘680 

736 

904 
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Specific 

gravity. 

Weight produc- 
ing deflection of 

Breaking 

weight 


1 inch. 2 inches. 

lb. 

*436 

344 

662 

780 

*481 

614 

944 

1,064 

•434 

372 

740 

788 

*468 

466 

848* 

930 

*483 

400 

764 

968 


Remark!. 


Broke gradually ; all Tory moist and 
soft. 

Broken at a knot. 


Oupressus torulosa, Don — Himalayan cypress — SHriii, siirdiy 
Kumaun and Garhwdl ; rdi salla, Naini Tal ; kauri of Jaunsdr ; 
to the west and towards Simla it is called deoddr ; and the name 
sdrdi is given to Juniperus exceUa, Madden, Ic. : Brandis, 533. 


Found in ChaudAns, Naini T41, and of remarkable size near 
B&mni and Wan on the Kailgangain Garhwal, and from Joshimath 
to Niti. The forest survey of 1864-35 estimates 1,200 acres of 
cypress in Kumaun and 4,938 acres in Garhwal. The principjil 
localities, with the number of trees in each, are as follows : — 



1 


Trees, 


Locality. 

Acres, 

1st. 

2nd. 

3rd 

1 

4th. 

Right bank of the Nand4kini near Ramni, 
Qfini, Bura, Barkuna, Shik, All Bnkiydl 

17 

1 

wm 


10 

601 

3 



6 

and Wan, near the source of the Kail- 




H 


ganga. 

On the Kallganga and at Ketha and Mel- 

378 

8 


B 


khet. on the Bindar and higher up. 





■■ 

Kear Fdndukeswar on the Yishnuganga, 

160 

... 




a diflBcult river. 




■1 

^Bl 

.On the left bank and near the slopes of 

1,790 

1 




Tamba Deo. 





In the valley of the western Dhauli, from 

1,686 

1 




Samaughata to Malari. 



■1 

■I 

Near Turdg T&l ... 

100 

2 




Naini T41 

160 

2 

H 

■ 

B 


In north-eastern Kumaun, it occurs along the K&limundi range, 
separating the B&mganga from the Gori, but is apparently wanting 
in north-western Kumaun. The older trees in a favourable climate 


grow up in a slender column like the A. WehUana^ and, except that 
the foliage is a yellowish green, considerably resemble it in its 
sombre colour and columnar appearance. The thick contorted 
boughs also give it a rough appearance. At Naini T41 the boughs 
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with a southern aspect are fuller and more regular, giving the tree 
a lop-sided appearance. The cypress occurs also in the Bh&girathi 
valley and along the head-waters of the Jumna and the Tons, and in 
Jauns4r-Biwar on the Lohkandi and Moila hills and below the 
Karama peak. In Munsyari it occurs at 7,000-9,000 feet ; in 
Naini Tal at 6,600-8,000 feet and in the valley of the western 
Dhauli it abounds from 7,000-8,000 feet : after leaving the oaks, 
elms, hornbeams, &c., the wood becomes entirely cypress, and from 
summit to base of the mountains no other tree is seen. The 
larger trees not unfrequently attain an enormous size, some of 
them having a girth of 27 feet.” Major Garstin measured one 
at W4n over 38 feet in girth and several were over 20 feet. 
Madden writes : — “ The famous cypress grove at Ming, four 
or five miles south-east of Joshimath, stands on the north- 
east aspect of the mountain at 7,500 feet elevation, surrounding 
the temple of Chandika Devi. Most of the trees are 12-16 feet 
round : but there is one 27 feet, measured flush with the ground 
On one side, 10 or 12 feet above it on the other : it is branched 
nearly to the base with enormous root-bole embracing rocks and is 
probably not under a thousand years old.” The cypress has an 
average height of 60-120 feet and an average girth of 6-12 feet. 
These measurements vary much with the position and elevation. 
Above Malari, in the Niti valley, it is so dwarfed as to appear a mere 
bush, and its limits as a tree in Garhwal may bo set down at 
4,600-9,000 feet, but when introduced, it flourishes consider- 
ably lower, as at Hawalbagh (4,000 feet) and Diwangiri (2,000 
feet). The wood is hard, tough, long-fibred and of a reddish colour, 
and was formerly extensively used for house-building in Naini T41. 
Throughout Kumaun the timber is freely used for indoor work, and 
«4here is apparently no religious consideration prohibiting its use, but 
to the west of the Tons it assumes the name deoMr and is solely 
wed for incense. The timber when used is considered very dur- 
Pable, but too flexible for any position where great weights have to 
be sustained, and for this purpose oak is preferred. A piece 22 inches 
long and one inch square broke at 4321b., it had a specific gravity 
of *695 and showed 18 rings to the inch. C, sempervirensj Linn., 
W occasionally, cultivated in gardens in Kumaun at low eleva- 
tions. 
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JtmipeniS COmmnnis, Linn. Varieties aljpim, mnaf ground 
Cypress ; padma and parpinja of Niti ; ehnrpunja of the Mdna 
yalley ; IMla of Bydns, but H. Stracbey names the Ihdla of Bydns 
J. religiosa ; the cUeUya of Milam. Madden, Joum. Agri.*Hort. 
Soc., Cal, VII., 153-5 : Brandis, 535. 

It is found on Chitu Bindyak (10,500 feet) ; at Milam and Tola 
(11,000-12,000 feet), Bampa, Maldri (10,500 feet); Jelam (9,000 
feet), and Rimkim (14,000 feet), on the glacier-moraines of the Vish- 
nuganga, west of Mdna and in Kundor. It is said to be used as 
one of the sources of incense and rarely attains a height of more 
than 7-8 feet with a stem 18-24 inches. It is used for fuel in 
Juhdr^ The aromatic berries are added to spirits distilled from barley 
and are also exported to the plains under the names ahMl^ ak^er, 
and are used in medicine as a stimulant and diuretic. 


Juniperna recorra, Ham. — ^Weeping blue juniper ; the hettery 
Ui£dara, aru and ayam of Kumaun and Garhwdl ; 

the bil of Milam ; padbank and pdma of Bydns. Brandis, 538. 
There are two varieties ; one with acute spreading leaves, found 
at 12,000 to 13,000 feet ; the other with imbricated cupressiform 
Jleaves and extending to nearly 15,000 feet. It flowers May- 
August and the fruit ripens July-November. 

It oiccursl^yond Milam and Niti (to 15,000 feet) ; in the valleys 

Localities Bhauli (lower limit, 9,000 feet), Vish- 

nuganga and Keddrganga, at Pindari and 
most other glaciers. Hodgson found it on the Bhdgirathi at 12,914 
feet, and describes it as having there the form of a large creeper, 
^t a tree ; some of the branches were 6 inches in diameter and of a 
considerable length ; in some places they were above the spongy soil 
and in others below the surface. The wood is of a red colour, has a 
brittle and soft grain and the characteristic odour of the pencil 
cedar. It is one of the sources of incense and is apparently the 
ihaluj thdu or telu of Bas/ihir. It is used in the manufacture of the 
yeast called halmay which forms an adjunct in the preparation of 
spirits from rice. The yeast is made by moistening coarse barley 
flour, which is formed into a ball and covered all round with the 
leaves and twigs of juniper. The whole is then closely wrapped 
up in blankets kept in a warm place and allowed to ferment, which 
usually takes place in three or fouj^days. 
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JnniptrUB ezcdsa, M. Bieb. — Him&layan pencil cedar — Shur^ 
huta, sMrgu, ahukpa of Tibet ; dhdp, padtmk, sinji of N.-W. P. ; 
padtmk of Milam. Madden, Journ. Agri.-Hort. Soc,, Cal., VIL, 
138-146 : Brandis, 538. 

This is another of the sources of Tibetan incense. It occurs at 
the upper limits of A. Webbiana (8,900-11,500 foot) beyond Mi- 
lam ; at Jelam on the Dhauli (9,00i) feef j'and in the valley of the 
Girti. In NepAl it grows to a height of 60 to 80 feet, and is there 
a fine large tree with dense branches of a dark colour and close foli- 
age. In Sikkim it falls to from 15 to 20 feet. Hooker notes that 
the Sikkim tree has a scaly bark ; the heart-wood is red and odorous, 
and the leaves are quadrifariously imbricated, and the wood is 
burned as incense. The juniper is often confounded with the cy- 
press ; the former, though the ultimate ramifications are very numer- 
ous, has them much shorter and less pendulous than the cypress, 
and the green is more brilliant. The leaves are closely imbricated 
in decussate pairs, somewhat obtuse, with a central gland or raised 
line on the back j four-ranked and imbricate ; or slender, acute, 
disposed in threes and spreading. The fruit ripens in September- 
October, of a purplish blue colour, the size of a small pea, one or 
two-seeded, with a strong aroma when bruised. The tree does not 
usually attain any great height, seldom being more than 15-30 feet, 
with a disproportionately thick stem 2-5 feet at six feet from the 
ground and often 6-8 feet and in some cases much more. One at 
Siingnam girthed 13 feet at 5-6 feet from the ground, and Brandis 
mentions another in Lahul with a girth of 33 ^ feet and only about 
the same height. The pencil-cedar occurs also in the valley of the 
Jadh-gangaat over 11,000 feet, and was first found thereby Captain 
Herbert Some logs of this valuable wood have been removed and 
exported by the Bhdgirathi river to the plains, but in the hills it is 
only used for fuel or incense. 

Tazns baccatft, Linn.; T, nudfera, Wall., T, Wallivldana, 
Zucc. — ^Yew — Thanevy Kumaun ; liety Sor ; nlmrey Byans. Madden, 
Joum. Agri.-Hort. Soo., Cal., VIL, 155 : Brandis, 537. 

The yew is found at Bala Jagesar, 5,900 feet ; Pdya-i)iini, on 
the road to Deo Ddra, 6,500 feet ; on Thakil in Sor ; Kanol on 
ihe Kand&kini ; Chdla in Chaudans ; Laduli gh&t on the Nayar 



844 UDIUtLkYAS DISTRICTS OF THE K.-W. PROVINCES. 

(7,000 feet) and near Tungn&th, but is indigenous only on the 
spurs from the snowy range. It occurs with box and cypress in 
the Bh^girathi valley between Bhatwari and Jhola and along the 
head-waters of the Tons and Jumna. Griffith notes its occurrence 
in Bhutdn between 7,100 and 9,800 feet, and 8,000-9,000 feet would 
seem to be the limit within which it flourishes tlierei On the outer 
ranges in Sikkim it does not descend below 9,000 feet, but on the 
inner ranges it is found as low as 7,000 feet, and in Basahir Madden 
has not seen it below 8,000 feet. In Garhwdl poor scrubby speci- 
mens ascend as high as 11,200 feet at Ked^matli and to 11,000 feet on 
Tungndth. HofFineister records a tree near Gangotri, 15 feet in girth, 
and Dr. Hooker notes one of 18 feet in girth on Tonglo in Sikkim; but 
the average girth is not more than 5-8 foet and height 20-30 feet. 
The sap-wood is whitish, but the heart-wood is heavy, close-grained, 
and eminently fitted for turnery, taking a very high polish. The tree 
is held in high veneration and the wood is burned as incense and the 
branches are carried about in processions in Kumaun. The people 
of Laddk import yew-bark from Kashmir and use the inner part 
dried and prepared as tea or for mixing with tea and as a dye. 
The tree is there called mngcha and the bark chatiing. The leaves 
(birmi) are exported to the plains and are used in medicine and 
the berries are eaten by the poorer classes. There is little export 
of the timber, which would seem to be well adapted for shafts and 
^e purposes to which its European representative is applied, if it 
could be procured in sufficient lengths. 
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Forest history. Grazing tax. Boundary disputes. Goyemmcnt forests. 
Kumaun forest-division. Naini Tal forest-division. lUnikhet forest-division. 
Qarhw&l forest-division. Dehra Dun forest-division. Ganges (Biiigirathi) 
division. Forest at the head of the Tons and the Jumna. Jaunsar forest-division. 
Bheea cultivation. Cinchona. Tallow-tree. Ipecacuanha. Cork-oak. Sweet- 
chestnut. Carob. Mezquit and others. Tea. 


From time immemorial, the forests along the foot of the hills to 
which alone any fiscal value pertained as 
Forest history. within the hills were consi- 

dered the property of the ruling power and as such invariably 
formed a source of revenue to the State. The most simple mode of 
realising this revenue was that actually adopted by subjecting the 
products of the forests to a small proprietary due in the shape of 
duties payable by the exporters. The products consumed within the 
hills by the people themselves were, as a rule, too inconsiderable 
to be taken into account and where exceptionally large, as in the 
case of fuel for smelting ores, were included in the revenue demand. 
These duties on ordinary forest produce were collected at stations 
along the foot of the hills, whilst the duty on catechu was fixed at 
so much per kiln and was paid by the manufacturers. For the 
first three years of our rule the forest dues were leased with the 
transit duties on merchandise, and on the abolition of the latter 
source of revenue, Mr. Traill was authorised to farm out the forest 
•dues or hdthrhdm and Jcatli mah&ls as they were called from their 
principal items hdith (timber), hins (bamboos) and kath (catechu), 
to the zamind^rs of the parganahs in which they were collected.* 
The revenue from this source in 1818-19 for Kali Kumaun, Chau- 


bhainsi, Chhakh&ta, Kota, the P4tli Ddn and Udepur amounted to 
Rs. 3,200, as compared with Rs. 2,841 in the previous year. The 

» From CommiMioner. 14tb September, 1818. To CommiMioner, 26th Septem- 
bar, 1818 . 
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following table shows the collections in sonat rupees for nine ^cears 
under the new system : — 


Tear. 

1818-19 .. 

f Kumaun 
' ( Garhwai 

Rs. 
... 9,644 
... 666 

Bs. 

8,200 

1819-20 .. 

( Kumaun 
* ( Garhwai 

... 3,897 
... 669 

1890-21 .. 

C Kumaun 
* i Garhw&l 

... 4,tt38 
... 812 

S|989 

1891-92 .. 

( Kumaun 
*iGarhw&l 

... 4,670 
... 994 

4f850 

1892-28 .. 

( Kumaun 
‘ (. Garhwil 

... 6, .368 
... 934 

0|DUo 


Year. 


Bs. 

Bs. 

1893-94 ... 

( Kumaun .. 
tGarhw41 ... 

. 6 738 
. 1,368 




7,101 

1826-27 ... 

C Kumaun .. 
t Garhwai .. 

2,266 
. 1,100 




8,866 

1827-28 ... 

( Ku aun ... 
(Garhw&l .. 

. 2,294 
. 1,881 

3,676 

1828-29 ...| 

( Kumaun ... 
t Garhwil 

9,620 

1,406 



4,025 


6,308 ' 

In 1824, the collection of these dues was intrusted to the 
authorities of the Muradab^d and Bareilly distri cts in consequence 
of the difficulties regarding boundaries that had occurred, but in 
1826 the duty of collecting them was restored to the hill-districts. 
In 1828, the forest dues were leased to the farmers of the chirdi 
or grazing-tax at the same rate, as it was found that the two could 
not be then usefully separated. 


This grazing-tax was one of the many miscellaneous items of 

^ . revenue that descended to the British from 

Grumg-tox. ^ 

former Governments, From the earliest 

times, the landholders in the hills were all subject to a tax on their 

Ciittle known as ghikhur which with other cesses was abolished at 

the first settlement.^ The practice of collecting these dues, whether 

for the Government or for the landholders, extended to the Bbabar 

and Tarfii and was continued there under the name gdi-ch inii; 

but the cattle of the hill-men were exempt from this tax, which 

was levied chiefiy on the cattle of the villages in the plains that 

came into the forests during the hot season. During the two 

or three years succeeding the conquest the number of cattle pro-. 

ceeding from the hills to the Bh&bar and Tar&i was not so great as 

to render any cess on them an object of interest to the Government^ 

but the security afforded by the abolition of tlie old rural guard 

{ckaukiddrUj system and the introduction of an efficient police led 

*To Board, dated 16th July, 1822. These cesses were called ghikhar, gobar, 
and ptuthhiya in the hills and were farmed out as jtgitf and under the Heris wd 
Mewitis in the Bh&bar were called domVr, from the duna or wooticn bar to which 
the cattle were ided at night, and each of which paid one knchcha ser^of ghl.and 
four pice a year. 
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to increased resort to the plains. It was therefore resolved in 
1822 to subject all cattle sent to graze in the Bhfcbar and Tarai to 
a uniform tax of three annas for each female buffalo, two annas 
for each cow, and one anna for each bullock a year. The farm of 
this tax for the year 1822-23 was given out in three leases, aggre- 
gating Rs. 2,077 per annum. The unsettled state of the boundaries 
between Kumaun and Bohilkhand became *a fertile source of dis- 
pute between the fanners of this tax for the hill and plains portions 
of the submontane tract. Many of the hill-men having made their 
arrangements with the Bohilkhand farmers paid the duties to them 
and were again called upon to pay by the hill farmers, who claimed 
the right to levy these dues in all places in which the cfiaukiddri 
cattle dues had formerly been collected. In 1823, the cattle 
belonging to the Kamins, Say4nas, and Thokddrs or head-men of 
parganahs in the hills and to Fadh&ns or head-men of villages in 
the Bhdbar and those belonging to permanent residents were 
exempted from these dues. In 1826, the boundary between the hills 
and Bohilkhand was finally arranged and separate farms for the 
grazing dues were established. The principle on which the collec- 
tions were made was that the farmer within whose jurisdiction the 
cattle-pens were situate was entitled to collect the tax. The dues 
were very rarely collected per head, the plan being to count in each 
goth or cattle-pen the agals or donasj that is the wooden bars to 
which the cattle were tied at night The customary rate was to 
consider each agal as containing eight buffaloed and eight cows liable 
to a tax of two rupees. 

To make this point in the history of the management of the 


Boundary diaputea. 


forests more clear, it will be necessary to 
refer to these boundary dis|Hites. In the 


earlier years there were no exports of any value from the portion 


of the lowland tract lying below the chain of custom posts estab- 
lished to levy the export dutyj and it was thought that no difficulty 
could arise in regard to the collections made there, but the unset- 
tled state of the 'boundary between the Bhdbar and Tarai and the 
conflicting claims of the landholders of the frontier villages, both 
of the hills and of the plains, soon led to innumerable complaints 
tn which the district authorities on both sides found themselves 


partizans. The records show a voluminous correspondence on 
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this subject extending over several years. Early in 1819, 
Mr. Traill reported on the encroachments made by the zamin- 
d4rs of Bilhari on the forests lying along the foot of the hills 
now included in the Tallades Bh4bar. This tract was valuable 
to the hill-men as affording them j^asture for their cattle during 
the winter months when the grass in the hills dried up and 
became useless for fodder. Daring the Qorkhftli rule a joint com- 
mission had been appointed by the Nep41 Government and the 
Naw&b of Oudh to settle these disputes, and the Saniha ndla was 
fixed upon as the boundary between the two states. The hillmen 
had always pccupied the jungle to the north of this boundary and 
were anxious to undertake the cultivation of the portions lying at 
the foot of the hills which had recently been taken possession of 
by the Bilhari landholders.^ It was agreed that an attempt should 
be made to settle the disputed boundary on the basis of that which 
existed in 1802, when Bohilkhand was ceded to the British, and 
that advantage should bo taken of this arrangement to demarcate 
the whole line of boundary between Rudrpur and the Nep&l fron- 
tier. The difficulty was much enhanced by the claims set up by 
Major Hearsay, who, in 1814, had purchased the entire taluka of 
Bilhari at auction for arrears of revenue and now demanded posses- 
sion of a portion of the Kumaun Bhdbar, on the plea that it belonged 
to the lowland parganah. A commission was appointed to investi- 
gate these matters, and it was at length decided that the Saniha 
n4la had always been, and should continue to be, the boundary 
between the hills and the low country.* The collection of all dues 
Was handed over to the plains authorities, but, in 1826, was agmn 
intrusted to the Commissioner of Kumaun. 


> To Board, dated 6th February, 1819. 

From Board, dated 6th February, 1819. 

To Collector, Bareilly, dated let March, 
1819. 

From Colleetor, Bareilly, dated 8th 
March, 1819. 

To Collector, Bareilly, dated SOth 
March, 1819. 

From Colleetor, Bareilly, dated 96th 
March, 1819. 

To Collector, Bareilly, dated 6th April, 
1819. , 

From Cdlleotor, Bareilly, dated loth 
April, 1819. 

To Collector, Bareilly, dated 6th No- 


From Collector, Bareilly, dated 18th 
Norember, 1819. 

To Collector, Bareilly, dated, 94th No- 
Tember, 1819. 

From Collector, Bareilly, dated let 
December, 1819. 

T 9 CoUeetor, ^reilly, dated 16tb Feb- 
ruary, 1890. 

From Collector, Bareilly, dated S4th 
February, 1819. 

’ From Board, dated 97th June, 1890. 

To Board, dated 19th July, 1890. 

From Board, dated 4th Auguot, 1890. 
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The first notice^ that I have been able to discover in regard to 
reservation of forests for Government 

'Oovernmeiit lorests. • ^ n mi 

use alone occurs m 182b. The whole of the 

forests had always been recognised as belonging to Government, 
and any part of them could therefore bo appropriated to the ex- 
clusive use of Government without the slightest infringement of 
the rights or claims of a single individual. Mr. Traill recom- 
mended the reservation of the thdplas or terrace land immediately 
adjoining the lower range for the timber and bambus required by 
Government, whilst the extensive forests below it should still remain 
open to private individuals. A proclamation was issued in 1826, 
prohibiting the cutting of sdl within the reserves, which were at 
once excluded from the lease of forest produce, and thus the 
system of Government forests commenced. In 1828, as wo havo 
seen, the lease was fixed for four years, but in 1831-32 I find the 
total forest revenue amounted only to Bs. 4,328, of which 
Us. 2,923 were realised in Kumaun and in 1832-33 it reached 
Rs. 4,457, of which Rs, 2,932 were collected in Kumaun. No 
attempt was made to enforce any system of conservancy and the 
old system of leasing out the forest dues to contractors continued* 
In the report on the settlement of Garhwal in 1840, Mr. Batten 
remarks that largo portions of waste lands, including whole ranges 
and their vast forests, were included Ironi olden time in the bound- 
aries of the adjacent villages, though not in their recorded area. 
No change in this nominal allotment of waste was then attempted, 
as such a division was found useful in assigning separate tracts for 
pasture for the cattle of different villages ; but, at the same time, the 
inhabitants of the villages within whose area these tracts of wasto 
land were nominally included were prohibited from levying any 
grazing dues unless it had been a custom of immemorial date, and 
even then the burden of proof rested on those claiming the dues. A 
similar clause was entered in the lease given to the head-man and in 
the several agreements signed by the shareholders in the village. Mr. 
Batten further states that his report* should bo considered, in a measure, 
declaratory of the principles on which the settlement was formed, 
adds ; — “ I therefore take this opportunity of asserting that the 

* To Boaid, dated SSnd .Time, 18S6. To Collector, Bareilly, dated seth Septeoi- 
Wi im, I Stat Kumaun, 1»6, 3S6. 

107 
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right of Government to all the forests and waste lands not included 
in the assessable area of the estates remains wholly nnaifected jby 
the inclusion of certain tracts within the boundaries of villages, and 
no one has a right, merely on account of such inclusion, to demand 
payment for the use of pasture-grounds or for the permission to cut 
timber and firewood. Neither does such inclusion interfere neces- 
sarily with the right of Government to accept offers for clearance 
i^audhad) leases. But as ordered in the case of the Tardi forests, so in 
the hills (where, too, claims to proprietary rights are rare), the inhabi- 
tants of the villages most adjacent to the tract, or having it recorded 
within their boundary, should have the first refusal of such leases.’* 
In hb Kumaun report Mr. Batten distinctly states that these prin- 
ciples apply equally to Kumaun. 


In his ireport on the Kumaun Bhdbar in 1846-47 Mr. Batten 
glvesihe revenue from the kdth hdns and chdrdi mahdls as fol- 
lows 


Name of patti. 

Forest dues. 

. Pasturage 
dues. 

Total. 

* 

Rs. 

Rs. 

Rs. 

Kota ... iM 

4,600 

3,801 

8,401 

Chhakhata 

1,461 

9,660 

4,101 

Kali Kumaun ••• ••• 

3,706 

9,692 

6,997 

Total 

9,766 

8,973 

18,799 


He states that though the injury said to be done to the reserved 
Government forests was somewhat exaggerated in some places, the 
Government rights had been suspended and in others the older trees 
had been removed, and recommended that steps should be taken 
to preserve the few patches of old sdl that remained and the young 
sim plantations. In the eastern Bh4bar cultivators were allowed 
to clear the ground and sell the timber. The restriction as to cutting 
tdl in the thdplds or plateaus of the lower hills which was issued in 
1826 had been removed, when Mr. Traill saw the farms falling in one 
after the other owing to the scarcity of idl in the lower sites. In 
the Kota and Chhakata Bh&bar the farmers were allowed to cut 
down and sell the sdl timber which is there confined to the thdp- 
las and does not occur also in isolated patches in the plains as it 
does farther east. In appendix A. will be found a list of rates 
according to which farmers of the forest dues in Kumaun were 
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4 ftilhorised to collect from the exporters in 1847, and we shall now 
proceed to describe the forests as they now exist. 

The sub-Himalayan forests of the Kumaun and Garhw&l districts 
extend from the Ganges to the Snrda, cover- 
Bub-Himalayan forests, lower spurs and ridges of the Hima- 

laya and running down some distance into the Bhabar. The Tardi 
forests contain a little ««/, of inferior growth, barely sufficient for 
the requirements of the cultivators, and are not included in the 
tracts under the Forest Department. With the exception of a por- 
tion of the Clwiidni Chauk which belongs to theTardi, almost all the 
islands in the Sdrda below Kumaun have been given to Nepal. 
A cart-road running along the foot of the hills from the Ganges to 
the Sdrda generally forms the southern boundary of the forests in 
Garhwdl, but further east several blocks reserved for Government, 
purposes lie to the south of the road and are included in the existing 
reserved forest area. The western Rdinganga and its tributaries, 
the Barsoti and Kotirao, form the boundary between the two great 
forest-divisions of Kumaun and Garhwdl, whilst the outer Hiihdlaya 


give a well-defined boundary on the north. Except the Kunkaun 
Iron Company’s grant and a number of villages, all of whose rights 
have been recorded and for whom blocks of forest have been left 
open, the entire area described forms one vast State forest in ono 
compact block perfectly marked out either by natural or artificial 
boundaries. Within these limits no private rights exist which can 
prove injurious to the best sdl forests, and cattic-grazing is prohi- 
bited in all portions which are free of village rights, except where 
it is entirely liarmless. The most valuable timber is sd/, which 
grows with great vigour in many parts and covers about one-fourth 
of the forest area. Tdn {Cedrek Toona) and sissoo [DaWergm Sissu) 
are plentiful in the low, moist valleys and flats, whilst other jungle 
trees, especially the Terrainalias, Lagerstroemias, Acacias, various 
species of Anogeissus, Adina, and Ougeinia, arc found mixed with 
sdl everywhere, even when the last predominates. Amongst the 
minor forest produce the bambu takes the first rank, and next the 
matting and cordage materials and indigenous drugs, tans and dyes. 

Weshall now proceed to givea short account of the existing forest- 
divisions and their origin. The contract arrangements for felling 
continued in Kumaun until the year 1858, and as a coiijeqnence no 
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system of conservancy could be introduced. The forests of the 

Knmaiu loi«rt>diTlsi<ui.. Kumaun foresWivisioni were denud- 

ed of good trees in all easily accessible places, 
and were it not that nature has happily made the sM, dm, khair, and 
,?W««n largely reproductive, the new Forest Department would have 
■ had little to conserve. Between 1855 and 1857, the demands of the 
railway authorities induced numerous speculators to enter into con- 
tracts for sleepers, and in order to secure a certain favourite area for 
themselves, these men were allowed, unchecked, to cut down acres of 
old trees very for in excess of what they could possibly export, so that 
for some years after the regular forest openitions commenced the 
attention of the department was chiefly directed to cutting up and 
bringing to the depdt the dead timber left behind by the contrac- 
tors.* Major (now General) Ramsay was the first Conservator. 
He abolished the contract system in 1858 and gradually introduced 
a better arrangement, by which the cultivation of patches of land in 
the forests proper was discouraged and the cultivators were induced 
to take up lands chiefly south of the cross-road from Hardwdr to 
Barmdeo, leaving the valiuible forest land to the north untouched. 
This the first attempt at real conserviincy would, probably, have suc- 
ceeded better had not the management of the forests been taken from 
the Commissioner of Kumaunin 1868, for arrangements of this kind 
take much time and trouble to elaborate. In his report for the 
year 1867 the Commissioner writes As yet cattle have not in 
all cases been excluded from the tracts recently made over to the 
Forest Department, because some time must bo allowed to the v illag er, 
to make other arrangements. A great many cattle-sheds have boon 
removed from the vicinity of the til forests of the outer range 
between Haldwini and the Sarda river and the cross-road has been 
declared the boundary nearly the whole way.” In his report for 
1868 the Commissioner writes “In another year or two I hope 
that all the Knmaun valuable til forests will be as free from cattle 
as those of Garhwfil.” Unfortunately this is hardly true oven at 
the prewnt day. The same officer introduced the system of having 

• This dWslon extends from the f Ards on the east to t& Phdeo river on 
‘It® 0“*«r hills on the north to the bonndsrv of 
the TsrM district on the south. I am indebted for the materials for the notioe 
of this division to Major Cainpbcii throngh the Conservator, Mr. G. Greig. 
t See Major Baaitar s report on the condition of the forests in ISSl in NiirA- 
H’Siftra ( iwisess QattUt Suppiement, ivtb Uooeuiiier, USl. 
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all trees marked by responsible officers before permission was given 
for felling and commenced arrangements for protecting the reserved 
forests from fire. Operations, however, appear to have been con- 
ducted on too large a scale or wore too irkso mo to the squatters, for, 
though successful fora time, the occurrence of an. unusually dry 
season led to great loss by fires. But, on the whole, the administra- 
tration of the forests was a marked success. , From the table given 
in the appendix the receipts and expenditure for the years 1859-60 
to 1867-68 show an excess of receipts over charges amounting to 
considerably over fifteen lakhs of rupees.^ The forests not only 
gave a better return but were conserved for the first time, and 
arrangements Avere made for the better protection of the young 
plantations and planting out the denuded tracts. 

Major Pearson took charge of the Kumaun forest-division in 
Under the Irapertal Fo- l>*it made little change in the working 

rest l>epartmeut. arrangements. In 1877 the reserved forests 

in the Kumaun Bhabar were formally demarcated, “ and it will be 
convenient to adhere to the arrangements then sanctioned in the 
following brief description of each block : — 

Block 1 comprises the Chilkiya forest, which is one of the largest 
and most valuable, having an area of about 126 square miles and 
containing much fine sdl timber. The more accessible forests in 
this block wore worked by contractors before 1858, and the remain- 
der have furnished the chief part of the timber brought to market 
since that year. The entire block has been worked, but there are 
still numbers of mature trees that have been reserved for shade and 
shedding seed and which may be cut down when the young stock 
have been established. Fire conservancy has also been successfully 
enforced for some years and the young trees bid fair to produce 
good timber. 

Block 2, comprising the Garhi Bdichand forest, has an area of 
17 square miles, all of which have been demarcated, and of this 
about 11 square miles have been enclosed with fence and ditch 
und are proteedifp from fire. The forest is chiefly sdly but the soil 
does not seem suited to produce large sound trees, and its fittest use 


‘Receipts, Bs. 8S,90,459 (Kumaun, Ks. 16.01,060; Garhwal, Ra 17,89,.n«9). 
Charges, Bs. 17,43,549 (Kumaun, Rs. 8,33,477 ; GarhwiI, Rs. 9,10,06.5). > ^ 

C-Orf.No. 407 F.C., dated 6th September, 1877,flndNo. 173, dated 29th Febroai7,1879. 
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^ill be to supply saplings, which can be carted from the spot atyd 
Mil find ^ jilMy market in the plains* 

Block 3 comprises the western Kota forest, which has an area of 
about 55 square miles and contains much valuable Bdl forest. Gene- 
ral Ramsay writes : — “ There is no part of Kumann where sdl thrives 
BO well as in the Kota Dun, west of the Dhabka river.” The Kota 
forests have been worked like block No. 1 and have supplied much 
timber to the market during the last twenty years. Fire conser- 
vancy has been introduced since 1877. 

Block 4, comprising the forests below the Chhakhdta parganah, has 
an area of about 103*5 square miles and consists of sal on the thdpJas 
Or plateaus and some very fine Iwldu below. The western portion 
between the Bhakra and the Gaula streams has been worked for 
many years by the Nawab of Rdmpur,* and the eastern portion from 
the Gaula to Chorgaliya by contractors and for canal-works and 
. building purposes in Haldwani. The only large tract remaining 
un worked in this block is the Nandhaur valley. 

Block 5 is known as the Horai forest. It has an area of 14 
square miles and lies below the hills. It contains some valuable sal 
forest, of which the eastern half has been enclosed with fence and 
'ditch. 

Block 6, or the K&li Kumaun forest, has an area of about 230‘5 
square miles and consists entirely of hill-forest, of which the lower 
slopes and more easily accessible parts have been worked out by 
contractors. Still there is a larger area of unworked sal forest 
here than in any other block of the Kumaun Bh&bar. 

Block 7, or the Dhy&nirao forest, has an area of 68 square miles, 
of which about one-third is sdl forest and the remainder is chiefly 
Ichair and mixed jungle and open plains, on which immense numbers 
of cattle graze. 

.Block 8, known as the Chela forest, has an area of about seven 
square miles, of which about a quarter is sdl forest and the remainder 
is chiefly hMu and bamhu. 

Block 9 comprises the Barmdeo forest, which has an area of 
7*3 square miles and lies at the foot of the hills near the S4rda 

*TheN*wib of Kimpur is allowed to export ererj year SCO tieei, not lees 
then feet in girth, free of duty. 
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river. It contains some promising young adl forests, besides khair, 
tisuj and bambus. 

Block 10, known as the S4rJa forest, comprises a number of 
islands in the Sarda which arc covered with sisu and khair forest 
and have an area of about eight square miles. 

Block 11 comprises a small patch of sdl forest on the Sarda about 
three miles above Banbasa measuring 320 acres, recently tninsferred 
to the Imperial Forest Department, which has charge of all these 
demarcated forest blocks, and the remainder of the forest area is 
managed by the Commissioner of Kumaun. As a rule, the good 
sdl forests consist chiefly of «rf/, but there are also patches of tdn, 
khaiVf sisu, sdndan, gosam, sain, haldu, dhauri, hdkli, and bambus, all 
of which are rising in value every year. The cart-rojid from Barmdeo 
to the Ganges is connected with cross-roads to thediflerent blocks and 
temporary roads are made when necessary. 

In the young forests the trees differ materially in different 
localities. In some places where the soil is suitable and other cir- 
cumstances have favoured the growth of the young trees, they aro 
exceedingly fine and show straight stems, clean barks, and fine 
heads. In other places where the soil is poor, but more especially 
where the numerous cattle stations formerly existed, and where in 
consequence the young trees suffered continually from being lopped, 
barked, and otherwise injured, and whore they were more exposed 
to repeated fires, the trees aro knotted, crooked, and with poor 
heads. The best forests in the eastern tract are perhaps those above 
Barmdeo, near the junction of the Ladhiya with the Sdrda, where, 
owing to the favourable nature of the soil, the sdl has developed to a 
remarkable degree and, owing to the difficulty of carriage, the trees 
have been left uninjured by speculators and contractors. Next in 
importance come those to the west and north of Chorgaliya and 
those on the flats and plateaus above the Jagbura and Kulauniya 
streams, and next the sdl forests in the valleys of the Nandhaur 
and Sararagadh streams. Tho geological formation in the last 
tract is saUdstone and massive boulders. Further west tliere 
are still valuable forests between the Kosi and the Ibimganga, 
and there can he little doubt that in the course of time tho 
forests under a careful system of conservancy will renew their 
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pristind vigour and well rejxiy the care and money expended, upon 
them. 

The only important private forest is that belonging to the Ka- 
, ^ I**^^*^ Company, whose erant extends 

Iron Compaay’B forests. t n u , exienas 

from the Man&r Gadhera, about one mile 
west of the Dhabka, as far as the Bhakm river, about half way be- 
tween Kaladhungi and^ Ilaldwani. The grant is bounded on the 
north by the Himalaya and on the south towards the Bhdbar by a 
line of pillars, and the area is about 350 square miles. The collec- 
tions from this tract for timber and minor forest produce from 1861 
to 1881 have amounted to more than two lakhs of rupees, and it 
now constitutes one of the most valuable forests in Eumaun. It is 
difficult to say what portion of their rights Government resolved 
to grant to the company, for the deed was never executed, but from 
the draft it would appear that only fuel-rights were intended, and 
certainly none other is expressed. The subject of these forests and 
the company’s claim to them being now under the consideration of 
Government, it will not be necessary to allude to them any further.* 
The climate in some parts of the tract below the Kumaun hills is 
fair from November to J une, but in other parts 
it is very fatal in November and after April. 
During the cold-weather the Bh&bar forests present a busy scene. 
They are then filled with wood and bambu cutters, labourers haul- 
ing out timber, men and women collecting hdhar grass, making mats 
and baskets, gathering roots, leaves and plants used in medicine or 
the arts, or herding cattle. After April all, except those who have 
become acclimatised, leave the forests, and during the rains they 
remain practically closed. Ordinarily every hill stream becomes 
then a raging torrent often impossible to cross for several days. 
Elephants and tigers, though now less numerous than in former 
times, return to the haunts from which they had been ddven dur* 
ing the hot weather : the prairies become a sea of grass and the 
undergrowth in the thick jungle presents an obstacle to moving 
about most difficult to surmount. To the unacclimatised these 
forests are deadly during the rains, and few survive the malarious 
fever that a night’s residence within them then frequently gives 
rise to* There is no doubt, however, that the clearances effected 
* for a sketch of tbeCompuij’f htatory. 


Climate, &e. 
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by tbe Bli4bar cultivators have done much towards ameliorating 
the climate, for places where man could not formerly exist are now 
the centre of flourishing colonies, the inhabitants of which remain 
all the year round in their villages. 

The forests in and around the settlement of Naini Tal were 

Hri»i Til 

Tal forest-division.^ Previous to 1845, all 
the trees in the neighbourhood were considered to belong to the 
villages within whose boundaries they were situate, and those 
within the valley were alone protected. Some years later, the 
Commissioner took over the forests in the neighbourhood of the 
settlement and allowed no timber to be felled without his permis- 
sion. A small establishment was entertained to patrol the forests 
and a royalty was levied on each tree felled to meet the expense. 
In 1865, the forests were taken over by Government, and have 
since then been managed chiefly with a view to supply tlie local 
wants of Naini Tal. Chir of a good quality for building purposes 
is abundant and the various species of oak and the rhododendron 
aflbrd materials for charcoal. In 1879, these forests were gazetted 
as ^protected/ and now comprise about 88 square miles. Deoddr 
plantations have been made with marked success along the slopes 
of Lariya kanta, and bdnj and tilonj and kharsu oaks, also walnuts, 
horse-chestnuts, and ash have been extensively sown and planted. 
An attempt to reproduce the cypress was thought to have failed, 
but the seeds have germinated after remaining a long time in the 
ground. 


The Binikhet forest-division is, like the preceding, intended to 

control and provide for the local supply of 
tt^lkhet forest-divuiaB. jj/mijehet settlement. 

The Imperial Forest Department deputed an officer to take charge 
of the forests around the intended military station in 1867, but it 
Was not until 1873 that tho forest boundaries were finally settled 
and operations regularly commenced. The tracts now conserved* 
are fifteen in number, of which one having an area of about seven 
square miles is closed and surrounded by a ring fence of thorn and 
is * reserved’ and clear of all private rights. It contains pine, oak, 

*R0ierTed by No«. 149 and 160, dated SiBt February, 1879. * See 

v.Oa, Noe. I7s and 477# dated 26th February, 1879. 
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rhododendron, and other woods of minor yalne. I^e other forest 
which are ^protected’ and cover an area of about 59 square miles 
are situated at distances varying from one to 24 miles from Mni-* 
khet, and are held conjointly by Government and the inhabitants 
of the villages within whose area they occur. The latter have a 
right to graze their cattle and cut wood for fuel or for building or 
agricultural purposes, but no power to cut for sale to any one. 
But the great feature of this division is the nursery which, though 
commenced only in 1871, has done much good in distributing^ fruit 
and timber trees all over the province and in conducting acclima- 
tisation experiments. 

In Garhwal, as in Kumaun, the contract system remained in 
Oarhwalforest-diTi- and, in 1839, we find the right of collect- 
ing the forest and pasturage dues of the Piitli 
Ddn leased to one Padam Singh for twenty years at a fixed annual 
rental of Bs. 2,750, of which Rs. 1,049 were on account of the 
hathrh6n8 section. The forests hero are amongst the most valuable 
both for timber and bambus that exist along the whole line of hills 
between the Jumna and the Sarda, and the loss that must accrue 
should this ari’angement continue was brought* to the notice of 
Government in 1853, The result of the correspondence that then 
took place w'as that Padam Singh’s rights were purcluised for 
Bs. 15,000, and the forests were taken under direct management 
and transferred from the Bijnor district® to Garhw&l, whilst the col- 
lectimi of the dues from the Khoh river westward still remained with 
the plains authorities. Posts were established at the outlets of the 
Kotri and Path Duns for the collection of dues from exporters, and 
the surplus revenue was devoted to opening up roads and improving 
the forests. In 1854, Captain Reid took over the management and 
remained in charge until 1858. Captain Reid attempted little in 
the way of conservancy, but commenced felling operations, on a large 
scale and erected a saw-mill that could not be worked owing to a 

^ ISfOOO grafted plants hare been distributed to villagers and hons^oldcrs, 
besides some 32,000 forest and orpaniental plants, and about 400,000 forest trees 
have been planted in the reserve from the nursery. * By Mr. (now Sir 

Jolm) Straoney. to Commissioner, 4tb August, 1868 ; from Government, No. .3747, 
dated ITth September, 1863. >The pollectious of the forest and pasturage 

dues from the Kotri D6n, including TJdepur, was handed over to the Superin- 
tendent of the Ddn and the Collector of Bijnor in 1849. In 1868, the dues from 
the Kotri Ddn and the Uawisanw&r part of Udepur amounted to Bs. 1,408, and 
from the Bawisan-par portion to Bs. 1,011 a year { total od Garhwdi, Bs. 6,164. 
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Ifefect in tho dope of the canal that was to afford the motive power. 
The mutiny then intervened, and in 1858 the forests came under 
Major Ramsay, who introduced the system of conservancy that we 
have noticed in the account of the Kuinaun forest-division. His 
administration was marked by the control of felling operations, the 
removal of squatters from the valuable forest tmcts to available land 
fit for cultivation below the forest boundaries, the construction of 
roads and the establishment of stations for the collection of revenue 
at convenient intervals. In 1861-62, cultivation in the Patli Dun 
was put a stop to by assigning lands to the people in the Bluibar, 
and the cattle-stations wore broken up and removed from the 
reserved forests. This operation occupied three years, from 1862 
to 1865, the cattle stations being removed from all the Garhwal 
forests, and in Kumaun from all the forests above the main line of 
road. In the meanwhile excellent roads were opened out, and the 
forests, especially those of Garhwal, were made accessible from all 
sides ; at the same time a regular system was instituted of working 
only certain forests, the remaining ones being kept rigidly shut 
up, and the selection and marking of all trees previous to felling 
was insisted on. The felled timber left by the old contractors and 
Captain Reid was exported and sold and the machinery of tho 
saw-mill was transferred to Rdrki. Colonel Baugh acted as Conser- 
vator under Major Ramsay and an estahlishmeiit was entertained 
to prevent the felling of timber without license, to protect tho 
forests from fire, to cut down creepers and to mark trees for felling. 
The management of the forests was transferred to the Imperial 
Forest Department in 1868, and, in 1879, the whole forest-division 
of Garhwdl from the Ramgunga to the Ganges was divided^ into 
five blocks, an arrangement that we shall observe in the following 
brief description ; — 

Block 1 comprises the Patli Dun forest with an area of 237 5 
squaira miles. It is bounded on the east by the Kumaun boundary 
and on the west by the Palain river to its junction with the Ram- 
ge-nga, and thence down by the Rimganga to the Bijnor district. 

Block 2 comprises the forests of the Kotri Dun with an area of 
about 180 square miles, and is bounded on the east by tho 1 atli 
> F. ISS, dated 24th February, 1879. 
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Dun forests and on the west by the Klioh river to the Kotdw^m 
mart, thence by Jamangarh and the L^lp^ni ridge to the Saneh 
depdt on the Ganges road. 

Block 3, known as the Saneh forest, has an area of 17 square 
miles and lies between the Khoh river on the east and the M&lin 
river on the west as far as the Chaukighata mart. 

Block 4, known as the LAlJhang forest, has an area of 33*5 square 
miles and lies between the Mdliu on the east and the Baw&san river 
on the west. 

Block 5, comprising the tract between the Raw6san and tlw 
Ganges known as the Khara forest, has an area of 88 square miles. 

Block 6, known as the Kartiya forest, has an area of about 800 
acres. It consists chiefly of sal and is situate on the left bank of the 
Mandhal stream. 

The northern boundary of all thcvSe blocks lies between the. culti- 
vated area of the hill villages and the forests proper, and the southern 
boundary is found in the road between Kotirao on the east and the 
Ganges on the west. 


The Patli Diin forests occupy the valleys of the Rdmganga and 

affluents and the ridges which run between 
P4tll Diin forest®. . , . . i , , 

their watersheds. The geological formation of 

this tract consists of alluvial deposits and drift in the valleys and 
plateaus, and massive grey sandstone interspersed with blue shale 
on the ridges. The whole Diin has been a noble forest of sdl, the 
lower and more accessible portions of which have been worked out, 
but in which enormous tracts of virgin forest still remain, from 
wliich under judicious treatment inexhaustible stores of timber may 
bo drawn. Excellent roads were constructed though the principal 
valleys by Major Bamsay, and these have been kept up by his suc- 
cessors. The forests of this tract may be conveniently divided into 
those (1) of the PaMin or Taimdriya ; (2) those of the Mandhdl ; 
and (3) those of the Hdmganga, south P&tli Diin and Sona river. 


(1) The whole basin of the Taimiiriya and its affluents con- 
tains a noble sdl forest This tract was considerably thinned out 
many years ago for wood for the gun-carriage agency, but not 
to a too great extent, as the result has been satisfactory in the 
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improvement of the growth of secoii<l-class trees as compared with the 
condition of the same class of trees in those portions of the forest 
which have never been overworked. Throughout this tract since 
conservation has been enforced the growth of sal saplings gives hope 
of an unlimited supply of this valuable timber. This growth is 
fostered by the ground becoming thickly clothed everywhere with 
bainbus, by which the moisture is retained in the soil and the increase 
of other grasses is prevented, and thus the risk of fires is materially 
diminished. 

(2) The forests of the Mandhal owing to their remote position 
have never been much worked. There are here in consequence to be 
found a large number of first-class sal trees as well as an abundance 
of trees of every age and size. Tlie good forests may bo said to extend 
over about fifteen miles in length through all the lower portions of 
the valley below Jarat, on tlie slopes and plateaus facing the north 
and on the opposite bank of the Mandhdl over the last five miles. 
On the plateaus above the river the sdl has attained a very large 
size and fine tiin trees exist in the valley which seems particularly 
well adapted to their growth. 

(3). The forests of the valley of the Ramganga, the soutli 
Fdtli Dun and the Sona are all situated on the hills sloping down to 
the Hamganga and its affluents, the Sona and Gaujhera nala on the 
right bank and the Maira Sot, Fatharpani and Dliarau streams 
on the left bank. These forests were ‘felled even to desolation’ 
years ago and many parts of them have been permanently injured. 
No attempts at reproduction were made, and the land where fine 
8<fl forest once stood is now too denuded by exposure to admit of 
efforts in this direction proving successful. Tliero are, however, 
some good young plantations springing up and some mature trees, 
as already noticed, exist in the Mandh&l valley. The exceptions 
are places where the old trees have been completely cut away, and 
here, there being no natural shade or seed-sowing, the dense grass 
effectually prevents all artificially sown seeds from germinating, and 
though measures have been taken from time to time to reproduce 
the forest, they have met with only very partial success. There is 
■still, however, some sdl in tlie highlands, some mu along the rivers 
and fdn in the valleys, and a fair amount of khaii* and good grass 
in the open level ground. Below the Siwaliks there are great 
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l)ambu forests on the level flats that afford a consul (arable reventw. 
The great question of fire conservancy has always engaged the 
attention of the establishment, and up to 1979 no great injury 
had been done for several years. In 1879, however, the cholera- 
stricken pilgrims returning from the Hardwdr fair spread fires in 
every direction, and considerable damage to the young plantations 
resulted. Roads have 'been opened to all the principal blocks 
in connection with the road from Kotirao to the Ganges that 
forms the southern boundary of the division. 


Kotri D6n. 


Blocks 3 and 4. 


The forests of the Kotri Dtin lie between the Path Ddn on the 
east and the Khoh river on the west. Tlie 
formation of the soil is sandstone and drift 
and there is little water and few good forests. The trees are 
almost entirely sdl differing in value in different places accord- 
ing to the soil and other natural circumstances. Pew tracts in this 
forest have not been worked more or less, but there still remains 
some good timber on the more inaccessible ridges. Since this 
forest has been rigidly protected the young trees have made con- 
siderable progress, and the keeping out of cattle and fires will in a 
few years do much to restore them to their original condition. 

Blocks 3 and 4 lie between the Rawdsan and the Khoh rivers, 
a distance of about sixteen miles. The soil 
is a dry sandy loam with outcrops of gravel 
and blue clayey slate in the hills. The entire tract appears 
to have been extensively cultivated in former times, but there is a 
great want of water through all the lower forests. There are here 
three large sdl patches. The first along the Raw^san has been 
extensively worked and little valuable timber remains ; the second 
along the Ghaukighata stream contains some mature ad I trees and in 
the valleys tdn; and the third is a young sdl forest in the south-east 
comer of the division, about three square miles in extent. Bahera, 
aairij and haldu are also found on the lower plains along the southern 
boundary, but bambus, which grow luxuriantly everywhere, form 
the main article of export from both blocks. 

The early history of the forests of Dehra Ddn ha» much in com- 
mon with that of the eastern forests in 
Kuinaun and Garhwal* Both the Garhw6l 


Dehra Dun loreats. 
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]||Ajas and the Gorkhali aovernmcnt derived a oonsiderahlo revcniu 
from the various items of forest produce grown in the Dtin and 
adjacent hills. This was usually levied as a transit duty and was 
collected with the export and import duties on every article of 
commerce entering or leaving the Ddn. The aggregate amount of 
these duties in 1809-10 was Rs. 16.000, and in the following year 
was Rs. 15,200, of which over one-third w{is absorbed in paying the 
collecting establishment. The transit duties were abolished at the 
conquest, and with them the duty on the export of forest produce, 
which, though a legitimate source of income, was lost sight of until 
Mr. Moore took it under hifj management in 1819. For throe 
years the duties on exports yielded a revenue averaging Rs. 4,000 
per annum, and in 1822 were leased to one Snrjan Negi for four 
years at Rs. 5,000 a year. In 1825, Mr. Shore gave new leases for 
five years to various persons for all the collecting stations, except 
that at the Kheri pass, at an aggregate demand of Rs. 8,500. In 
making these arrangements it was distinctly laid down that these 
dues were not to be regarded as transit duties, but as rent for the 
use of the forests and as a royalty on their products, and on thi s 
principle all subsequent settlements were made. ^ Onrious to say, 
Mr. Shore* was averse to preserving .vd/ and devoted all his attention 
to the projiagation of stsuj going so far as to import seed for this 
purpose from Fatehgarh. It does not appear that any attempt was 
ever made to conserve the forests on any system or to control fell- 
ing operations, and in 1829 the revenue had fallen oft so much that 


balances amounting to Bs. 6,000 had to be written off on account 
of the leases granted in 1825. Major Young then took charge of 
the forests and offered the right of levying the forest duties to pub- 
lic competition by auction. The experiment was fully justified by 
the results, giving a revenue of Rs. 6,425 for the on the 


Jumna and Ganges and of Rs. 9,595 for the passes to the plains, or a 
total of Rs. 16,020. The duties were farmed at these rates for the 
years 1830-31 to 1832-33, when another auction sale gave an income 
for three years longer of Rs. 25,345 a year. From 1839 to 1844 the 
farm was leased to Atmagir, a Mahant of Hardw^r, for Rs. 35,000 
a year, and*at the, conclusion of his lease the forests were taken 

‘To CJommissloner, Kumaun, l6th 

. will be found a liet of the latee authoriwd for collection uy inr. 
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under direct management by Mr. Vansittart and so remained untit 
1855, when a forest establishment was formed. A sal log which would 
then fetch at Meerut between forty and fifty rupees and could be 
carried on a four-bullock cart paid an export duty of only eight 
annas. Five of these carts could carry out one hundred maunds of 
good lime worth over Rs. 100, the duty on which was only twenty 
annas. A four-bullock cart of catechu sold for Bs. 200 in the plains, 
and a similar load of baniWs (about 400) was worth eighteen rupees. 
It can therefore be readily understood how eager speculators were 
to enter into this profitable business, especially as no control what- 
ever was exercised over their operations either as to the quantity of 
timber cut down or the localities to be worked. Mr. Williams 
writes : — “ Every one continued to hack and hew away at the trees 
as he pleased, only paying certain duos to the farmer in the event 
of the wood being exported. The latter made his own arrangements 
to secure the collections at the different passes. Reckless waste was 
inevitable and the fine sal forests began to disappear rapidly. The 
absence of conservancy was absolute. The district still abounded in 
fine trees from one hundred to two hundred years old and upwards. 
All these fell before the axe, and probably the rest would have gone 
with them had the roads been a little bett:^r. The consequences of 
this bad system are most perceptible in the western Diin whilst 
in the eastern D(in large numbers of khair trees were cut down to 
burn lime for the Riirki workshops and the canal head at Maya- 
pur. * 

With the introduction of a regular forest establishment in 1855 
the revenue rose enormously, but unfortunately even then no sys- 
tem of conservancy was attempted. The mutiny intervened and in 
1860 the revenue began to fall, and in 1867-78 reached the low 
figure of Rs. 23,332. In 1864, regular forest operations commenced 
under Mt* F. Williams, C.S.L, Commissioner of the Meerut divir 
sion, within which the Dehra district is situate. His jurisdiction 
extended over the wl^olo of the Dun forests, the Siw&liks and a por- 
tion of the Saharanpur district, besides certain forests of the outer 
range leased from the B4ja of Tirhi. The story of the sub-Siw^ik 
forests in the Sahiranpur district has been noticed in the Memoir of 
of that district. No attempt of any kind was mode to preserve 
the forests there ; on the other hand efforts were directed to induce 
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squatters to take up the land and clear it for agricultural purposes, and 
grants of so-called waste land were made to any one that could be 
prevailed on to accept them. Up to 1839 the forests were left 
entirely in the hands of the E,ajpdt zamiiidars within whose boundaries 
they were nominally included, but in that year some 142,420 acres 
were demarcated as forest under the names Kheri, Kansrao, and 
Pathari Nadi. Within these boundaries tlio grants were made and 
the tracts unlet were handed over to the new Forest De|xirtmont in 
1864. Mr. Williams devoted his attention to a survey of the forests, 
to making roads and securing and defining the rights of Govern- 
ment and individuals. This was no easy task owing to the neglect 
of former years which permitted the growth of prescriptive rights by 
lapse of time. It was not until 1877 that the forests were pro- 
perly demarcated,^ and we shall follow the arrangements then 
made in our brief description of the existing forest sub-divi- 
sions. 


Block 1, called the Siwdlik range, is bounded on the west by the 
Existing forest-di- Jumna and on all other sides by a forest lino 
^*®*°“®* marked by pillars. It has an area of 449 T2 

square miles and coniains sd/, sahiy and chir. The two former are 
the prevailing trees, but are all young, and the last occurs along 
the slopes of the hills and on the higher peaks. There is a consider- 
able export of bambus and the range affords pasturage for numerous 
herds of cattle. Block 2, known as Majhcra, lies in the Riirki 
parganah and consists of islands in the G anges well stocked with sim 
and khaim'* The area is only 6*74 square miles. In the western 
Ddn wo have block 3, known as Ram pur Mandi on the Jumna, 
devoid of trees and only yielding a revenue from grazing dues and 
grass. It has an area of only 1’54 square miles. East of this 
comes block 4, comprising the sal forest of Ambari and having 
an area of 6*4 square miles. The sdl here is immature and is mixed 
with sain, hdklij and inferior forest trees. 


Block 5, or Ch&ndpur, has an area of 3*38 square miles and con- 
tains 8<jll mixed with a few idn, «oin, and hdkli trees. 

, » The following references are to the notifications of Gomnment deraaiwt- 

iag end reserving the forest lands :-73, dated i6th March, 1S77 fall the 1) ml . 
74, of same date (closes Thano and Balawala): 44.J. dated 
(reservea the eastern nfin): I9ti, dated I9th July (ristrves the iutlian forests;. 
W4, dated a7th February, 1879 (reservw all the forests): 

109 
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Block 6, or Dholkot, has an area of 7*94 square miles and consists 
of idl with an admixture of sain^ dhauray and a few tdn trees, but 
none are mature. 

Block 7 comprises the sdl forest of Thdno in the eastern Ddn 
and has an area of 9*96 square miles. There are no mature trees, 
but there is a very promising crop of sdl interspersed with hdkli, 
haldu, semla, sisuy and •khair, Balawala and Thano have been closed 
since 1877. 

Block 8, or N^sidh, has an area of 25*38 square miles consisting 
6f sdly sain, hdkli, and haldu. 

Block 9, or Tirsdl, is situate near Rikhikes and has an area of 
28*22 square miles. All the mature trees have disappeared and only 
young tfd/ remains, intermixed with dhdman, haldu, sain,jd7mn, and 
khair. 

Block 12, or Saora Saroli, comprises a small patch of semld, hdkli 
and dhdman near Raipur, with an area of only 1*82 square miles. 

Block 13, or the Song forest, consists mainly of hlmir trees and 
grass. 

Block 14 comprises the Patri or Pathari forests in pargana 
Jaw&lapur of the Sahdranpur district and contains mainly dhdk and 
grass appropriated for the use of the Riirki workshops. Attempts 
are, however, being made to introduce timber trees, with what suc- 
cess is not yet apparent. 

The Bhdgirathi or as it ia nbw <jalled the Ganges division com- 

Oanges (Bhfigira- prises the fo|*ests on either bank of the river 

dlviflion. Tihri’s territories. 

These were le^ed by Mr. Wilson from the Rdja of Tihrf in 1859, 
and . in 1864 the lease was transferred to Government for twenty 
years. About one-third of the drainage area of the Bhdgirathi and 
its feeders is covered with forest |bd cultivation, of which the fbrest 
occupies about one-tenth, or on a rough^estiinat^ 600 square iniles.^ 
From the village of Jhalaf clo^ to^^e point where the Bhagirathi 
cut its way thfough the snowy range, to Gangotri, the valley lies 
nearly due east and west for a Iq^gth of abotit seteiiteeh miles and 
is filled with deodd^. For^a'^%w miles above Gangotri deoddr is 

> See rq[>bxt by Major Feareon, Sel. Bea, N. W. F. (Snd Ser.}, 11., 117, and 111. 
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idso found, but stunted and of little value. The excelsa pine also 
extends eight miles up the valley above Gangotri, and the birch is 
found in patches to within half a mile of the glacier. The forest on 
both sides of the river is divided into blocks, each of which has 
been roughly surveyed, giving some 12,500 acres of deoddr and a 
fair average of second class, third class and fourth class trees. 
Before taking over the forests they had been much neglected and 
injured. “ The ravages committed by the cultivators in the west- 
ern portion of the valley, where thousands of dead trees, all killed 
by fire, disfigured the hill-side in every direction, were only 
equalled by the destruction committed by avalanches higher up 
the valley.” The former practice has been stopped, but the latter 
influence continues, and the damage wrought by the cyclone of 
1880 will be visible for many years to come. 

Great forests of QvLerens dilatata occupy the ridges between Ma- 
sdri and the Bhdgirathi, and noble forests of cMr extend from 
Sainsa, some twenty miles above Tihri, as far as Bhatwari, a dis- 
tance of about fifty-five miles along the valley. The latter tree 
clothes the mountains on both sides of the river and its affluents up 
to 3-5,000 above their beds, filling every ravine and occupying 
every plateau. Above Bhatwari tlie forests of box, yew, and 
cypress commence and cover the hills on both sides of the river as 
far as Jhala, a distance of about thirty miles, and from Jhala to 
Gang6bri, as we have seen, the deoddr is the principal forest tree. 
On the right bank of the river above Jhala, where it has a southern 
aspect, the forqst is nearly deoddr^ but on the loft bank, with a 
northern aspect, there is a large admixture of silver-fir, spruce, and 
birch., ; DarAli the deoddr extends to about ,a thousand feet 

above the river’s banks, but further north it rises to fully two thou- 
sand feet| where it meets the vast forests of spruce and silver-fir 
already mentioned. The valley of the Jadh-ganga is also full of 
and towards ite Jiead the vajluablo pencil-cedar occurs in 
appreciable quantities. As\ rule the growth of the deodar ^ except 
in very favourable localities, is much slower here than in the com- 
paratively warmer valleys of Jauns&r. From an examination of 
the stumps of many trees it was found that a dmmeter of 16 inches 
was attained in 64 years, of 24 inches in 105 years, and of 30 
inches in 230 years ; the nearer the northern limit, the slower the 
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growth. To recapitulate, the forests in the lower parts consist 
chiefly of pine. Higher up we have the yew, box, birch, three 
species of oak, two of juniper, cypress, silveivfir, spruce, deoddr, and 
excelsa pine, and in small quantities the sycamore, horse-chestnut, 
and walnui Only those useful timbers found in the more access- 
ible valleys bordering on the Ganges below Deoprayag and between 
the Hiunalgadh and thtf Dun have hitherto been exported, and the 
revenue collected has chiefly been from deoddr sleepers and small 
logs for building purposes and bambus. 


The lease from the Raja of Tihri includes the forests in the 
remaining portion of his territories about the heads of the Tons and 
Jumna rivers.^ These lie to the south and west of the Bh^giratlii 


Forests at the head of 
the Jumna and Tons. 


sub-division and may bo noticed in order 
from the Bhaginithi westwards. There are 


the remains of a considerable forest of deodar above Barahat near 


Saida and Uparikot in the Bh&girathi valley, and above it a splen- 
did strip of mmi oak (Q, dilatatd)» Crossing the water-parting into 
the Jumna valley, there is a small deoddr forest above 8halna and 
'small patches of the same tree about the Bonk and Nagtiba peaks, 
Whence there is water carriage by the Jumna to the D6n. Cross- 
ing the Jumna to the Ked&r-kdnhi ridge which separates tho Jumna 
from the Tons, there are the remains of what was once a very fine 
deoddr forest in the valley of the Banal, a tributary of the J umna 
that joins it just above Barkot. There are also small patches of 
deoddr in the R&masera valley to the south of the Bandl, but of no 
great value. The chief glory of the Jumna is, however, the 
immense fo ests of the long-leaved pine that line its banks and 
in which there are numbers of magnificent trees fit for any purpose. 
Unfortunately, sleepers of pine are not esteemed by railway con- 
tractors^ being liable to dry-rot and requiring frequent renewal, and 
.no means for effectually preserving them have yet been discovered, 
.ffhe left bank of the Tons is also covered with immense forests of 
Mr. On the upper paft ot|this river near Datmer, the M {P. excelsa) 
takes the place of Ae chir {F, longifolia). When the range that sepa- 
* rates the Tons from the^Pabar is crossed, i^e come again into a 
tract of which the characterise forest tree The deoddr 

commences on ^e north of the Tons near Ganger, and is scattered all 
4 *^l.Bec.,K..W.F.,lll.CSnaSer.,)129. 
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ever the ridge that separates the Tons proper from the Panch-ganga 
river which joins the Tons opposite Shankuri. The hills here are 
rocky and precipitous, and the deodar is chiefly confined to the small 
ravines and streams that run down from them to the river. Tlie 
more important forest lies between Ganger and Datmer and on the 
further side of the ridge above Lyor and opposite Kahsol and Ilakslia. 

Following the course of the Tons southvards, we find a consider- 
able amount of deoddr on the spur that comes down to tho river a 
little above the village of Koarbo, also in the valley of tho stream 
next to it on the west. The Rupin joins tho Tons on its right 
bank at Naintwari, and on both its own banks and on those of its 
feeders are large and valuable forests, the lower part of which con- 
sists of deoddr and the upper part of excelsa pine and silver fir. 
The valley of the next tributary of the Tons on its right bank also 
contains a very large proportion of deoddr forest interspers(?d in 
places with silver fir, spruce, and oak. If wo take tho country from 
the junction of the Rupin and the Tons as far as tho junction of 
the Tons and the P4bar, some of the finest deoddr forests in the hills 
may be mot with; and hero tho Forest Department found a valuable 
addition to their resources for meeting the demands for sleepers* 
In 1869, the forests of the upper Tons were estimated to contain 
50,000 deoddr trees fit for felling and to be able to supply a lakh 
of sleepers per annum, but no such great demand has yet been 
made on their resources. It is tho Jaunsar-Bawar and Bhagirathi 
divisions that have had to provide the largest number of sleepers in 
recent years. In the year 1879, the forests on the upper Tons with 
those in khats Deogarh and Bdwar of Jaunsar-Bawar were formed 
into a new division known as the Tons division. 

The forests of the Jaunsar division now comprise the whole of 
Jauns&r-B&war except khats Deogarh and B&war to the north of 
the Dharmig&dh and Ban&l, Shalna and Jaunpur in Tihri. They 
had little or no practical value in the earlier 
’ days of British rule, owing to their distance 
from the plains* With the denudation of the Dun, however, their 
real value became known, and some fough attempts at management 
were undertaken*^ Up tQ the year 1868, the Commissioner ot the 
Meerut division was ex officio Conservator of the Jaunsar-Bdwar 
forestSi and when the latter came into tho hands of the Forest 
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Department, everything connected with conservancy had to be taken 
in hand. Here, as in the eastern hills, the people, though nominally 
in possession of immense tracts of forestland, were never considered 
proprietors, but occupiers entitled to the usufruct and whose rights 
were sufficient to prevent people from other khats^m the local sub- 
divisions of the district are here called — from entering upon or using 
the nominal waste in their possession. They could pasture their 
cattle in .every part of this nominal area and cut down trees for 
fuel or for building or other agricultural purposes, but could not 
alienate these rights to others. The Ddn forests were being worked 
Itot .whilst the demand for sleepers for the railways was increasing 
every year, so that it became necessary for the authorities to examine 
closely their timber resources, so as to meet the wants of both the 
Government and private persons, present and prospective. It had 
been shown that permission to graze cattle in a forest was absolute- 
ly incompatible with forest conservancy. Provision had also to be 
made for stopping the destructive fires that, hitherto, regularly 
swept nway every year the young trees that a suitable soil and 
climate, had raised to fill up the gaps caused by filing. The people 
were Accustomed to obtain early grass in the hot weather by setting 
onffire the old gcasiij provided rain fell at the right time. This> is 
the chief reason given for their adherence to this practice, but it has 
been shown that the rank crop of grass that occurs after firing is 
much coarser and less nutritious than if nature had been allowed 
to deal with the reproduction of the plant in its own way. Each 
one, too, imagined that he had a prescriptive right to hack and hew 
^ when and where he desired. The weak establishment hitherto kept 
; bp was insufficient to control the felling of timber, and it was not 
\ uncommon for a Jauns 4 ri, who wanted one tree to- repair his home- 
stead) vto cut down eight or ten and sell the surplus. To remedy 
'' I^Lese evils,, ihe^^forests ]iad to be demarcated, then grazing and the 
/siilklg.^of i timber! in Manlhorised places had to be restricted, and, 
#gaii(L) file IpQhsorvancy had to be>tintroduced. To prevent unlawful 
. jelling, in^a- demarcated , tracts .an^ officer was usually deputed to 
v^inapecl tii^lvorj& before^^ was given to fell trees. The people 
chjecibed to.. 1 hi 6 ,>as it gave them trouble, eanae^ delay, and cut off 
one. -source, of, ]^eiI^iin 6 gular gains ;.80 that in a short time a great 
cry was^jajie^.J»gains^ the tdemaK»tio^. of ihe - waste -lau as 
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Govefnmeht property. As already noticed, at the former settlement, 
the ri^ht of each khat in tlie lands within its own boundary was 
declared absolute as against all other kliats; the use of the wood 
and jungle products was allowed to them, but it was held that they 
had no right as against Government — i. e.. Government could at 
any time step in and appropriate any portion required for its own 
use or for settlement with others, so long as sufficient lands were 
left for grazing purposes to each village. Since that time circum- 
stances have greatly changed and almost every considerable tract 
containing forest useful for timber or fuel has been appropriated 
and marked oif as first or second class forest. A large area has 
been taken possession of at Chakr^ta, sufficient for all the require- 
ments, present and prospective, of the cantonment there. What 
remains is good for grazing or for grass and jungle produce or 
possibly for some extension of cultivation. It is good for little 
else, and there is no prospect of its being turned to any other 
account. There is probably no portion of this land that can bo 
used either for tea cultivation or for any kind of plantation, 
Under these circumstances the question arose whether tlie restric- 
tion as to proprietary right being acknowledged in anytliing more 
than the cultivated and occupied spots should be maintained. Sir 
W. Muir resolved' that only such waste lands in excess of the 
requirements of a khat should be marked off as “Government 
waste ” that wore in excess of one thousand acres. That within 
the khat proprietary right should bo exercised over .all third-class 
forest land to such extent as each khat might require, with the pro- 
vision ^that had always existed that there should be no power to 
alienate the lands. The restrictions as to grazing and collecting 
firewood were confined to first-class reseved forests. Such con- 
cessions as were then granted and such restrictions as were then 
enforced were entered in the wdjih-uUarz or ‘ record-of-rights^ of 
each village, so as to prevent any disputes in future. 

The' Jaunsdr division is entirely surrounded by Nhtiye States, 
except on its southern boundary, where it adjoins the Uehxa Ddn. 
The main physical feature is the great central ridge that forms the 
water-parting between the Jumna and tlie Tons. Commencing at 
Haripur-Bifis near Kdlsi, it runs west of Cliakrto to Deoban, and 
* G. 0. No. 80A., Revenue Department, dated 4th January, 1878. 
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then in a nortli-eastorly direction to the Karfimba peak. It next 
turns round the head<>Wcaters of the Dh&rag4dh and proceeds east- 
wards into Tihri. It is along this ridge and its numerous spurs 
that tlie chief forests are found. The rocks are principally lime- 
stones, shales and slates. The first-class forests within this tract 
measure 8,795 acres, and the second-class forests cover 88,282 acres. 
The first-class forests are entirely within the control of the Forest 
Department with the exception of some 575 acres, within which 
grazing rights are permitted. Of the second-class forests some 
13,917 acres are temi)orarily closed and are preserved from fire to 
allow of reproduction. The division forms a section of the outer 
Himalaya and tlio forest vegetsition varies accordingly. At Kalsi 
on the south we have such trees as sal, hdklij dliawa, kAsam^ haldu^ 
khuirj and sisu, some of which run a long way up in the hot and 
confined valleys of the Tons and Jumna to an elevation of nearly 
4,000 feet. We have next the grey oak, rhododendron, and Andro- 
meda between 5,000 and 7,500 feet. At the lower limit we have 
•the cUr pine and at the upper the blue-pine and the deodar. Above 
these, 7,500-10,000 feet, come the deodar^ morn and karehu oaks, 
four species of maple, horse-chestnut, walnut, cypress, spruce and 
silver fir, yew and several species of Pyrus and the willow. Of all 
these, the deodar is the most valuable, and it is now found in tlie 
Lohkandi and Kotikanasar forests in khat Mis&n : the Konain 
forest in khat Lakhan ; the Tutwa, Maura and Lakhan forests on 
the Dh&ragadh ; the Cbijdl or Kathiy&n forest in khat Phanydr, and 
the Koti forest in B&war. Of these the Lakhan forest is the finest, 
but it is doubtful whether the DhSrag&dh can be utilized for the 
transport of timber. The revenue and exports of timber will be 
found in the appendix. 

The forests of the Upper HimMaya in Kumaun and British 

, „ Garhwfil contain very little deoddr and are 
Forests of the Upper . . n r • 

Blmtisya in British ter- composed prmcipally of cUr pine, spruce, 

***®’^* silver-fir, oaks, horse-chestnut, and other 

trees of small economical value, and consequently, except those 

on the upper feeders of the Alaknanda,* have hitherto been little 

^ See WcbbcA forest survey of Kamaun and Garhw&l, 1864-66, which gives 
colored maps on the scale of one mile to an Inch in sheets of twelve inch» 
square, accompanied by tabuUr statements showing the acreage and number and 
plass of trees ip each block. 
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worked. From these latter a large number of chir sleepers has 
been supplied to the East Indian Railway. There are several fine 
• forests of Alyus SiHithiuncij jLt JV^bbtunci and JPtnus cxc^lsu along the 
left bank of the Alaknanda from Joshimath to Pii)alkoti, but they 

Nutherii GMhwfl. 

tance from the river. The Jong-lejived pine 
covers the slopes of the Nagoli valley opposite Nandprayfig, the 
Nagpur hills opposite Chhatwapipal, and tte valley up to Pokliri. 
The forests on the upper part of the Mandakini and in the valley of 
the Madmaheshwar rivers are too dishint to bo of economical value. 
Similarly, the fine cMr on the slopes of Tungnath are too far from 
the river to bear the expense of export, though, perhaps, the box- 
wood, of which there are some good oxainj>lcs, may prove of use. 
The cypress and excolsa forest on the Bislmnganga near Badrinath 
is also too far removed from the means of carriage to bo suitable 
for working. The pine forests near Tapuban on the Dliauli are the 
most extensive in Garhwal. They stretch in one unbroken block 
from the western spurs of the Pilklninta range to above Hindi, a 
distance of sixteen miles with a breadth of from one to three miles. 
All this is a mixed forest of Abies Webbianaj A, Srmthiana, P» ex- 
celsa, cypress and a few deodar^ with box, yew, and Qtiemis senieear- 
pifolia. The sycamore (Acer pwtutn^ Tliiinb.), from which the 
Tibetan bowls known as labanri-doha are made, is found in the 
valley of the Biniganga with horse-chestnut (/EscaUus indica) 
and silver fir. Higher iip the Dhauli as far as Malari similar 
forests occur, and here also is the only natural deodar forest in 
British Garhwal, but unfortunately so placed as to be useless for 
export. 


In Southern Garhwal, there are chir forests on the Nayar at 
Kainur, Sungarkh^l, and J uniyagarh, and on 
the Dddukatoli range, groat forests of silver 
fir and spruce cover all the summits up to 8,000 feet. The western 
slopes of the same and adjoining ranges are clothed with dense 
forests of oak and other trees of some value to the extent of about 
fifty square miles, of which the silver fir occupies eleven square 
miles. Below Kainiir, the Naydr might be used for transporting 
smaU timber during the floods, but the Chhiphnlghnti river is too 
shallow for this purpose and too much obstructed by boulders, 

no 
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though fine cMf trees are to be found on both its hanks and «*it 
Saimkhet and Tdl. The Dhanpur hills have been cleared of jungle 
for the mineral works. Tlie eastern slopes of the Ddd^katoli range 
are covered with oaks and some seven square miles of silver fir and 
they drain down to the B&mganga. A fine Mr forest nearly fifty 
square miles in extent occupies the valleys leading to the R4m- 
ganga between Lohlia and Ganai, and the pine-clad slopes of Badh6n- 
garh and Bliatkot have a similar direction. The Bamganga 
appears to be large enough for floating down sleepers during the 
time of flood, and these forests may prove a useful reserve hereafter. 
All the hills below Ganai are covered with stunted and twisted 
chir. Extensive cUr forests of good quality exist at Rdnikhet and 
Synni, and have already been noticed: also along the GAgar range 
and in the Malwa Tal, Ramgarh, Saimkhet, and Khairna valleys, 
and at Badhdndhdra on the Kosi. The Kosi appears to be unfit 
for rafting except in the floods, when small timber might be sent 
down it to BAmnagar. 


The pine forests on the Pindar from Betuwa to Knlsitri adjoin 
the river where it is 3-600 feet wide. From 
orth«eaBtern arbwfil. October, the floods are incessant and 

sufficient to float the largest timber to the Aluknanda at Karn- 
prayag, and thence to the Ganges at Hardwar. There are no rocks, 
rapids or obstructions the whole way, and the fall is about fifty feet 
to the mile. The cost of felling is about two annas per tree, and 
iho cost of carrying and shooting down large trunks would be 
from two to five rupees each according to the distance or, if pre- 
viously cut into sleepers, about one anna per sleeper per mile of 
land carriage. Sawing can easily be arranged for by imported 
labour. For three or four miles above its junction with the Pindar, 
the Kailganga might be used for sending down small scantlings of 
the pine which grows abundantly along its banks, but the cypress 
appears to be too far up to admit of working. The Nanddkini, for the 
first fifteen miles from its junction with the Alaknanda, possesses 


sufficient Volume in times of flood for the transport of sleepers from 
the magnificent forests along its banks. The extent and variety of 
the pines here are nowhere surpassed. They grow over the entire 


valley, six different species being indigenous and a diameter of five 
feet is a usual size. The spruce forest above Kandli is the most 
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important, but cypress and deodar also occur with yew, hazel, box, 
and all the other pines except Ahien duniosa. 

The upper valleys of the Sarju and its tributaries contain over 

Northem Kmna«. *** fine pine forest. 

About and above Kapkot there is notliing ])ijt 
pine ; much of it, however, is practically inaccessible, and as tlie 
Saiju is not a snow-fed stream, rafting ciinoiily take place in time 
of occasional floods in the rains. The valhy of the eastern lUniganga 
down to its junction with the Sarju has a considerable extent of 
ehir and silver-fir forest along its banks, but the river itself presents 
some obstacles to rafting, Sdl also occurs in the valleys of the 
Sarju and R6mganga, but of little value iis timber. There is a con- 
siderable amount of pine forest near enough to the Kjili, and about 
Askot and Balwakot some very fine timber. Indeed, almost all the 
valleys leading down to tho Kali between Askot and Barmdoo con- 
tain an abundance of cJdr of very fair quality. The Grori has a 
volume in time of flood nearly equal to tlio Pindar, and tiusre is no 
obstacle iu its course from tho pine districts to tho Kali. Tlw rMr 
forest along its banks, especially near Mastoli, are inferior to none 
in quality or quantity. Tho banks also are well-adapted to shooting 
down logs into the river, and labor is cheai) and abundant. A 
mixed forest of silver fir and A, damosa with box occurs ou Hum 
Dhfira, but apparently too bigli up to be available for timber. Tho 
forests around Chipula abound witli horse clicstiiut, sycamore, birch, 
yew, poplar, and wild fruits which grow up to 1 1 ,000 feet, above 
which is bare grass and rocks covei’ed with snow till June, Tliese 
are all too remote from the river to be available for timber for 
export In the upper valley of the Kali there are numbers of chir 
along the precipices close to tho river, scattered patches of tho 
hemlock-spruce ^A, dumosa) intermixed with the excelsa pine and 
considerable blocks of the silver fir, bore called icdmaUf which occurs 
also in the Ddrma valley, too far from the river for export. Box is 
found in the Gori valley near Milam, and iu the Byans patti under 
the name pdprL The grain of the wood apjwars to be coarser than 
that of the European species. The yew is as good as the European 
^ecies for turnery and all purposes. The holly is close and even 
grained, and fit for turnery, and the species of bircli known as 

yields a wood for doors and panels that bears a >ery high 
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polish and is one of the best that we have. Besides these, maple, 
hazel, birch, wild apples, wild cherries and pears abonnd, all of which 
have their value as timber for turnery and other purposes. It can- 
not be denied that, as in the case of mines, much of the valuable 
timber trees of the inner Himalaya are in such a position as to 
render them practically useless for export ; but shotBd the necessity 
arise, some mechanical contrivance will doubtless bo invented^for the 
better and more easy removal of the logs to a stream that can carry 
them to the plains. The shoots that have been in use in Jaunsar 
for some years have materially assisted manual labour, and when 
advisable, the same principle can be applied to the removal of valu- 
able timber from the fores ts of British Garhwal and Kumaun. 

We have now briefly sketched the character and position of each 

of the great State forests, and shall proceed 
Forest Department. .it i i . i i 

to describe the system under which they are 

managed. The expenditure under ‘forests’ is divided broadly into 
that incurred on account of ‘ conservancy’ and that for ‘establishment.’ 
The establishment protects the forests from trespassers, prevents 
tinauthorised felling of timber, cuta down croepew and noxious 
undergrowth, marks trees for felling, repairs the fire lines, and 
superintends felling operations, both those undertaken on behalf of 
Government and those carried on by private individuals. The 
forest officer himself decides when felling operations may be under- 
taken, the principle observed being to work out distinct blocks as 
well for the sake of more easy supervision as to enable the depart- 
ment to open or close distinct areas at the same time. It is also 
the duty of the forest officer to superintend the felling, sawdng, collect- 
ing and carriage to the dep6t of the timber collected for Govern- 
ment ; the counting, stacking, and classification of the logs in the 
depdt and the settlement of the accounts of contractors ; the repair 
of old roads and the construction of new ones. The forest officer 
has charge of the collection of tolls at the forest stations. These 
.^re situate along the main lines of forest road, and in each there is a 
clerk and several peons. On the arrival of produce of any kind 
liable to toll, the clerk examines it, and the quantity and the duty 
received are entered in a book arranged in the form of a receipt 
and counterfoil. The clerk hands the receipt over to the exporter, 
and forwards a copy of the counterfoil to the head-office of 4he 
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forest-division. The exporter proceeds with his load until he is 
stepped at a second line of posts established where the forest roads 
converge on the main public roads. Here he gives up his pass, and 
the goods are again checked and any deficient duty is collected. 
These passes are also sent to the head-office and compared with the 
copies of the^'hounterfoils previously forwarded by the clerks in 
charge of the first line of posts. De])!!!^ overseers inspect each 
post, and rangers patrol the intc^rmediatc spaces to prevent smug- 
gling ; and in addition the smallness of the tax makes it hardly 
worth the trouble and risk necessary to successfully (wadc the })ay- 
ment on petty ventures. It is only wlum the exporter bribes the 
whole establishment and removes valuable timber wholesale that any 
profitable result can be expected, and this may bo considered a very 
remote contingency. The revenue collected is forwarded day by 
day from post to post to the nearest treasury, and the ofiicial in 
charge reports the amount received from each post to the head- 
office of the division, and this is again compared with the total 
entered in the passes and counterfoils. 

The principal timber dep6ts in the Kumaun forest-division are 
^ ^ those at Ramnagar and Moradabad, and the 

markets for minor forest produce arc at 
Chorgaliya, HaldwAni, Kaladhungi, Chilkiya, and Ramnag*.ir. The 
Naini T41 forest-division finds its market in the settlement itself. 
It has a special local conservancy staff, who superintend the felling 
of trees for timber, fuel and charcoal, the dues on which are col- 
lected according to a special table of rates. The Runikhet forest- 
division ie purely conservative and supplies only the local demand 
in jther Rdnikhet settlement. Khohdw6ra or Kotdwara, as it is 
more commonly .called, is the great mart for the exchange of minor 
forest p^uce in GarhwAI, and, for the sale of timber, depdts have 
been established in this division, both on the Riimganga and on the 
Ganges. Hardw^r on the Ganges and Rajghat on the J umna are 
the two great timber dep6ts for the whole Himalayan tract between 
the Ganges and the Tons, including the Dehra Dun, Jaunsar, and 
Bh&girathi forest-divisions. A considerable amount of timber and 
minor forest produce, however, finds a way to the plains through 
the passM in the Siwaliks to Saharanpur, Dehli, and Meerut. 
S^od roads . connect all those marts with the different lines of 
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railway, and with the extension of the existing line from Bareilly to 
Pilibhit and Naini Tdl, the communication, so far as Kumaun is 
concerned, will be complete and the value of the minor forest pro- 
dnee will be enhanced considerably. In appendix A. will be found 
a table showing the rates now levied on timber of all kinds and 
minor forest produce in the Kumaun forest-di vision. It has not 
been considered necessary, to give these tables for every forest-divi- 
sion, though they vary slightly in details in each tract. Enough has 
been given to furnish a fairly accurate idea of the extent and character 
of the State impost on forest produce. Perhaps the most curious fact 
elicited is the number Jind variety of the articles coming under the 
head ‘minor forest produce.’ Here we have the dnigs, tans, dyes, 
gums, reeds, fibres and grasses of the preceding pages, with the toll 
that is levied on them by Government, and the average annual 
export from the forest-division based on the returns of four years. 
It has been found impracticable to give a correct selling price for 
these articles : so much depends upon the loeality and circumstances. 
The greater part is collected and exported by the poorer classes who 
exchange their goods for grain or clothes and earn but a scanty 
subsistence. Still confining our remarks to the Kumaun forest- 
division, some idea of the extent of the felling operations will be 
ga thered from the fact that, between 1851)-()0 and 1879-80, the tim- 
ber cut and and sold by Government agency amoimted in this divi- 
sion alone to 3,040,241 cubic feet and the quantity cut and exported 
by private agency amounted to 2,620,607 cubic feet between 1865- 
66 and 1879-80. The greater portion of this timber was sul of good 
quality, though of late years second-class timber has come into 
considerable repute. In addition to this, great quantities of dry 
timber were exported by merchants at lower rates, and in the 
Kumaun Bh4bar, many thousand acres of idl, haldu, dhami, and 
other trees were cut down and exported to make room for cultiva- 
tion. No detailed account of the quantity can be given as the duty 
was usually levied by cart or bullock load. If we remember that 
similar operations are going on in each of the other forest-divisions 
bordering on the plains, some idea may be formed of the extensive 
nature of the forest operations. In J auns4r and the Bh4girathi valley 
the principal export is timber for railway sleepers cut and exported 
by Government agency. Appendix A. gives the revenue and 
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expondituro of all forests for as far back as the records appear 
accurate enoagh for reproduction. 

Bheea. 

Boshmerift nivoa. Hook, et Am. ; Urtica nivea, Linn. ; U, tena^ 
dssima, Roxb.— China grass, rhea, rheea, ramie (Malay). Brandis, 
402. 


The rheea is indigenous in China, Japan, the Phillipine Islands, 
Java, Sumatra, the Indian Archipelago, Siam, Burma, Singapur, 
Penang, Asam, and Rangpiir and Dinajpur in Eastern Bengal. It 
is cultivated in China, Japan, and the Indian Archipelago, where it 
is stated to like a moist soil, and flourishes best in alluvial deposits 
along the banks of rivers and generally in the fertile flats such as 
are found in its native haunts in China and Sumatra. The cultiva- 
tion of the rheea in these provinces dates from the year 1883, and 
in 1865 there were several small plantations in the Dehra D6n. 
The Government plantations were begun in 1867 by devoting a 
small portion of the Chandw&la garden in the Dun to the propaga- 
tion of the plant for distribution to those who desired to embark in 
its cultivation. In 1870, the regular cycle of inquiries as to the 
value of the economic products of India brought rheea prominently 
to notice, and orders were issued for the extension of the existing 
Government plantations both in the l)(in and at Saharanpur. In 
1871, a prize of £5,000 was offered to the inventor of the best 
machine or process for the preparation of the fibre, and in the same 
year, instructions w'ore issued for the supply of stems for a trial 
between competitors for the prize and for distribution for prelimi- 
nary experiments to all who were likely to make use of them both 
in this country and in England. During the year 1871-72, the area 
under rheea in the Dun and at Saharanpur exceeded 37 acres, and 
upwards of nine tons of stems were forwarded to England for the 
use of intending competitors. 

. The first trial for the prize took place at Saharanpur in August, 


First competition. 


1872, when a machine, the property of Mr. 
J. Greig of Edinburgh, was entered for com- 


petition. The following extract from the official report of the trial 


will show what degree of success was obtained : — 

“The machine, a« a piece of incchanimn, U ; it is well-made and well-prc^ 
portioned, the relative strength of the various parts having been well Gonsidercd. 



880 


bimXlayak distrtots 


It ig calenlated to wear well, and deaerves commendation so far as being a good 
substantial piece of work. The machine, however, as mast always be the case 
with machines of this kind, t. e., contrived to do a work of which there is little 
or no experience available and without means of obtaining the natural material to 
work upon, is far from matured. Few, if any, of such machines are ever con- 
structed at once able to do the work for which they are intended ; most are generally 
perfected by degrees through namcrous partial failures ; experience gained in the 
process of working alone enabling many defects to be seen and remedied and a 
perfect machine to be producedf and such appears to be the case with this mill ; 
for, independent of whether it is or is not the best description of machine for 
preparing the fibre, it is, on the one hand, in many points very deficient in the 
work the exhibitor sets it forward to perform, while, on the other hand, it is 
certain that it can be improved in much that is faulty.’^ 

Mr. Greig was awarded £1,500 for his machine, in considera- 
tion of the skill, labour, and expense incurred in its construction, 
and in recognition of its being a real attempt to meet the wants of 
Government. 

In 1873-74 and 1874-75, the area under rhea was maintained at 
^ , .. 37 acres, and in 1875-76 further instructions 

Second competition. . i ,, i 

were received to continue the supply of 

stems for experimental purposes. In August, 1877, the offer of a 

prize of £5,000 was renewed, and the following specification of the 

machine required was published for general information in India, 

Europe, and America ; — 

** What is required is a machine or process capable of producing, by animal, 
water, or steam power, a ton of dressed fibre of a quality which shall average in 
value not less than £45 per ton in the English market, at a total cost, including all 
processes of preparation and all needful allowance for wear and tear, of not more 
than £15 per ton, laid down at any port of shipment in India, and £30 in England, 
after payment of all the charges usual in trade before goods reach the hands of the 
manufacturer. The processes of preparation arc to be understood to include all the 
operations required subsequent to the cutting of the stems from the plants in the 
field, until the fibre is in a condition fit to be packed for conveyance to the 
market. Tlie machinery employed must be simple, strong, durable, and inexpen- 
sive, and should be suited for erection in the plantations where the rhea is grown. 
It must be adapted for treatment of the fresh stems as cut from the plant. The 
treatment of dried stems offers certain difficulties, and the fibre prepared from 
them must} moreover, always be mneh more costly than the fibre produced from 
green stems. Except during the hot, dry, weather preceding the rains in Upper 
India (whore rhea grows best), it is very difficult so to dry the stems that no fer- 
mentation or mildew shall occur. But daring this season the stems are compara- 
tively short and the crop poor and stimted, unless it is artificially irrigated, and 
such greatly increases the cost of cnltivation. In tlie rainy season the plant Is in 
fine cofidition, bat at this season it is almost impossible to dry the stems in quantU 



OP THB K ORTH-WESTERN PROVINCES. 


881 


wtthout li^jarlng the fibre, unless recourse is had to artificial means of desicca. 
lion, which greatly increaae the cost of the material. It is therefore obrloua that 
the attention of inventors should be given to the discovery of a process for the 
treatment of the green stems.” 

The trials commenced in September, 1879, at Sah/iranpur, and 
ten competitors entered machines of differ- 
ent kinds, of which three were withdrawn. 
The following is an abstract of the results 


Cgnpetitor. 


Total „ ^ . 

Green stems fibre 

worked up. obtain. Cost per ton. 

ed. “**'f®* 


M. Z. F. Vandcr Floeg 
Dr. Collyer ... 

Faria machine ... 

M. Nagona 

Mr. Cameron ... 

Mr. Amery 
Mr. Blechynden 



The judging committee consider that the limit of £15 per ton 
for the cost of preparation and laying down the fibre at a port of 
shipment in India would render competition practically impo.ssiblo 
from a place so distant from the sea-board as Saharanpur. Fur- 
ther, that the plant grown at Saharanpur is not calculated to give 
such good results as that grown in more suitable localities, but that, 
on the whole, the experiments made during the trials, though not 
decisive, have gone far towards establishing the conditions under 
which a fiiir verdict can bo awarded and have advanced an impor- 
tant step in the progress made towards the solution of the problem. 
The awards have not yet been published, as they depended on the 
valuation of the fibre in the English market. The advance made 
in this competition shows that the invention of a successful machine 
is merely a question of time and justifies the resolution of Govern- 
ment to continue the supply of rheea stems for experimental purposes. 

, The Dutch botanist Blume, in his report on the cultivation 
of rheea in Java and Sumatra, states that 
Cultivation and proipccto. in a moist 

.an4 fertile soil : conditions such as are usually found in abandoned 

ill 





m 


HIMALAYAN DISTRICT 


coffee plantations. * * The plant thrives best in the hilly parts of 
the country in which rain is frequent. In the plains it would 
require irrigation.” The conditions under which the plant flourishes 
in the countries best adapted to its growth are a moist tropical 
atmosphere, a shady situation and a low-lying alluvial soil. These 
conditions do not exist in Sah^ranpur. In the cold season, so soon 
as the temperature falls to about 40®F., the whole crop, leaves and 
stems, become black and fall to the ground. The roots then 
remain dormant until January, when the fields become green again 
with the young shoots. As the weather becomes warmer, the 
plants require irrigation at regular intervals of time, and weeds must 
be removed until the plants are strong enough to keep them down. 
The stems also are very short, owing to the effect of the hot dry 
winds which prevail in these provinces, and they ripen irregularly 
from the same cause, the tops being often green and soft, whilst the 
lower portions are ripe and hard. Until the meeting of the com- 
petitors in lS7d it was not known how inferior the Saharanpur 
stems were when compared with those raised in more suitable cli- 
mates. During this trial, stems grown in Dehra and Calcutta were 
found to give better results than the local produce, presumably 
owing to their having been raised in a moister climate. A healthy 
stem is described as an evenly shaped flexible wand of a length 
varying from 5-7 feet with the same colour throughout and ripening 
in all parts simultaneously. The Saharanpur stem was generally 
an irregularly shaped stick, 3-5 feet high, of uneven growth, 
with irregular distances between the joints. Many of the stems 
were stunted and imperfectly nourished and unequally ripened. 
The conclusion arrived at by the committee was that either the cul- 
tivation was insufficient or the climate is unsuitable. Experiments 
are now beiqg made to ascertain whether trenching and heavy 
manuring will correct the defects observed, but it is believed that, 
as with most plants, climate is the first consideration, and therefore 
rheea cultivation in the drier parts of these provinces can never be 
more than partially successful. There is no difficulty in raising 
the plant from seed or in propagating it by cuttings. Dr. Jameson 
has estimated that an acre will yield four crops in the year, aggre- 
gating ten tons of green stems. Taking the yield of fibre at one- 
twentieth of the green stem, the return of marketable fibre per acre 
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will be half a ton. The value of rheea-fibre in the English market 
at present is from £40 to £60 per ton, according to quality, a price 
that should always leave a fair margin of profit to the cultivator of 
the plant and the preparer of the fibre. 

CINCHONA. 

For several consecutive years previous to 1872, experiments 
were undertaken in the valleys and hills ofi these provinces for the 
cultivation of the cinchona plant. It was tried at Chandwala and 
other localities in the Debra Dfin at 2,500 feet, at Chhajauri in 
GarhwAl at an altitude of 4,500 feet, and at Mussoorco at an altitude 
of 6,500 feet. In Kumaun, experiments were made in the Bhabar 
at 2,000 feet, at H&walbagh at 4,500 feet, at Ayar-Toli and Rani- 
khet at 6,000 feet, and at Arkalli at 6-7,000 feet. In all these 
places, except the Bhabar, the plants progressed during tlie liot 
weather and rains. It was considered necessary to protect the 
young trees from the frost during the cold weather, and this was 
done for three years and until many of the plants had attained a 
height of 4-6 feet. These, with many others ranging 2-3 feet, 
were then left uncovered during the cold weather, with the result 
that every one of them perished in all the localities mentioned. 
Similar attempts proved unsuccessful in tlio Kangra Valley and 
Panjdb Himalaya. In Kangra, where many of the plants had reach- 
ed 4-5 feet in height, a single winter’s frost was found enough to 
destroy them, and at Ranikhet, plants of C. siicdrubraj 4-5 feet in 
height, were cut down by the frost, though partially protected. Dr. 
Jameson closes his account' of these operations with the following 
remarks ; — “ To continue the growth of the plant as an experiment 
in view to the cultivation for economic purposes would be a mis- 
take, and the time therefore has come to close the experiment which 
has been carried on with the utmost labour, care, and attention, and 
to declare that the valleys and hills of the Himalaya of the North- 
Western Provinces and the Panjdb are not fitted for the cultivation 
of the cinchona plant.” 

TALLOW TREE. 

StiUingia sebifera, Michx. — ^Tallow-tree. 

A tree belonging to the natural order EnpUrlmefa, introduc^ 
from China. This tree fruits abundantly in all '* 

»S.l.Kec.,N..W.P.(SndS«r.),VI.,«02,»n.lBick’BlteiH.rt..W., ..7 • 
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from CalcutiA to the Himalaya. There aro laige plantations in 
Sah&raiiptir, the Dtn, and on the several tea-plantations in Kumann. 
The seeds were sown in the Sab&ranpnr gardens in 1858, and^so 
rapid was their growth that, in 1866, they measured 6 feet in cir- 
cumference 3 feet from the ground. Plantations were esta- 
blished in the Dehra Ddn, at 4-5,000 feet in the hills at Hawalbagh, 
Ayix Toli, and F^ri, ard in all these places there was an abundant 
yield of fruit. The seeds lie within a capsule and are enveloped in 
a fatty matter which yields a tallow. Animal tallow consists of 
stearine and elaine, both of which are found in nearly a pure state 
in these seeds. The mode of extracting^ the tallow is very simple. 
It is merely necessary to boil the seeds and strain through cloth 
into water; and to purify the tallow, boil again in water and strain 
through a cloth as before. For burning purposes the tallow is 
excellent, as it gives a clear, bright, inodorons fltiine without smoke. 
It has also been tried with some success as a lubricator for railway 
wagons, llie wood is close-grained and yields a timber well fitted 
for printing-blocks, and the leaves afford a dye. It was thought, at 
one time, that the cultivation of this tree in Kumaun would yield 
results second only to tea, butactnal experiment has shown that the 
labour and expense involved in collecting the seeds and extracting 
the tallow are far in excess of the value of the product ; and in 
Calcutta, where it was introduced over thirty years ago, the result 
has been the same. 

IFECACUAKEA. 

OephoBlis Ipocacnanhft. — In 1870, Dr» Jameson procured two 
plants at the Kew Gardens and brought them out to India, where 
they arrived safely and were planted in the gardens at Chandw&la 
in the Dehra Dfin, but ultimately perished from frost. 

COBS OAK. 

Querens BUber, Linn.— Cork oak. Brandis, 485. 

At various times seeds of the Italian and Spanish cork oak have 
been planted in Dehra Ddn and have germinated freely. The 
young trees thrive well and may, hereafter, prove of value, but the 
ultimate success of the experiment has yet to be seen. 

> For Dr. Maonrowan’s description i the procebi of manufactore In 0hin% see 
J. Agri.-Uort.. Ben., VII., 164. 
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SWEST CHESTNUT. 

OftStanOft YttlfapliSr Linn. ; C. vesca, Gaertn. — Sweet chestnat, 
Spanish chestnut, ch&taignier. Brandis, 491. 

The seeds of this tree were introduced by Sir John Strachey, 
and subsequently consignments were received by the Superintendent 
of the Botanical Gardens, Saharanpur, by whom they were planted 
and the young trees distributed all over, the Dun and Kumuun. 
The chestnut yields freely in the Duns and Lower Himalaya, and 
how forms an appreciable addition to the fruit resources of the 
Dehra bazar. In Italy, Greece, Central France, Spain, and Corsica, 
it forms an important article of food for the inhabitants of the 
mountainous regions of those countries, and from the success of the 
experiments tried here, it appears that the establishment of the 
chestnut in suitable localities in these hills presents no difficulties 
that cannot be easily surmounted. 

CABOB. 

Oeratonia Siliqua, Linn. — Carob or St. John’s bread-fruit tree : 
the Algaroba beans of commerce (fruit). Brandis, 166. 

The carob was introduced by Dr. Jameson from Malta in 1861, 
and by 1863 it was extensively propagated and distributed in the 
D5n. The trees, though they flourish well, do not seem to give pods 
in such quantities as they yield in Malta and Italy. In 1866, the 
same report was received, and in 1880, it has been decided to try to 
improve the quality of the seeds by grafting, which, in Italy, not 
only produces better fruit, but gives a yield in a much shorter space 
of time. The trees appear to be unaffected by any extremes of 
temperature or excessive moisture. The sweet nutritious pulp of 
the pods is ground and mixed witli grain and then baked and oaten 
by the poorer classes in Italy, the Levant, and Malta. The pods 
are also given to draught cattle in the proportion of one measure of 
carob beans to two measures of barley, and on this food they both 
worik and thrive well. This tree is indigenous in Spain, Algeria, the 
eastern part of the Mediterranean region, and Syria. 

HEZaUIT. 

PrOBopie glandulosa — The Mezquit bean. 

This plant, a native of Texas, was introduced in 1878, and has 
been successfully propagated in Kumaun. It produces pods freely 
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during the rains, not all at once, but in succession, and seems to stand 
the extremes of heat, cold, and moisture very well. The beans are 
used as fodder for cattle. Acacia tortuosay a native of Jamaica, 
has recently been introduced. It yields a fodder pod and might bo 
cultivated as a hedge as well. It thrives well at Saharaupur. The 
EuchloBna (Eeana) lumrians, which yields a good fodder grass, is 
also under trial in the Government gardens, as well as a series of 
Australian grasses. The' Pitliecolobium Saitiany or ^ rain tree,’ has 
been found a failure, not being able to withstand the frosts in the 
cold weather. Several experimental sowings of fibre plants have also 
been made. Dr. Jameson recommended the cultivation of Atjave 
Cantala and amencanay Aloe angmtifolia and intermediuy Sanseveria 
zeglanica and Tacca etricta, A recent report on Malachra capitata 
shows that it grows to a fair height and seeds freely, producing a 
fibre, however, in no way superior to the indigenous (HUAs- 

ms cannahims)y but useful for mixing with jute in the manufacture 
of bags. Some forty species of Eucalyptus have been cultivated. 
All seem to thrive fairly, and some of them remarkably well in 
Sah4ranpur and the hills. Catalpa speciosa, Engel., a tree indige- 
nous to North America, yields a timber especially adapted for under- 
ground work, such as posts, sleepers, and the like, and is now under 
cultivation in Sahdranpur, and will also be tried in Mussoorec. 
Olives have been received from Florence and are now planted out at 
Chajauri, where they appear to thrive well, the climate and soil 
being very suitable. They are of the same species as that from 
which the famous Lucca oil is extracted. A considerable number 
of seedlings of the oil-plant, Lallemantia ibericay raised in Sahdranpur 
have been planted at Mussooree, but it will take some time before a 
correct estimate of its value can be obtained. Madden records that 
hops were raised with some success in Hawalbdgh in Kumaun over 
thirty years ago, and experiments in the Diiii in 1862-63 showed 
that they grow well there also. In the plains, however, the flowers 
do not seem ever likely to be useful for brewing purposes. Hops 
grow well at Sahdranpur, and during the rains become most luxu- 
riant ; but it also happens that the flowers are produced at that 
time and the heavy rain prevents their proper development. This 
would appear to be a matter that should affect the culture of the 
hop plant in this country wherever the periodical rains are felt, and 
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would apply to the whole of the Himalaya of these provinces equally 
with the plains. In conclusion, mention may be made that fruit 
trees of all kinds, vegetables, flowers, and ornamental shrubs, have 
been introduced and propagated and distributed all over the hills 
from the Tons to the SArda, and that for this purpose the gardens at 
Mussooree, Chajauri and Ranikhet have well fulfilled the object for 
which they were established. 

TEA/ 

The history of the cultivation and manufticture of tea in the hill 
districts of the North-Western provinces 
having originated simultaneously with the 
introduction of the plant in India generally, and with its discovery 
as an indigenous plant in Asain, it will be advisable to commence 
with a brief sketch of the circumstinccs which have led to the 
undoubted success of tea culture in these provinces. 


The claim of first originating the idea of cultivating the tea 
plant in India is variously attributed. As 
early as 1788 it appears that Sir Joseph 
Banks, at the request of the East India House, wrote a memoir on 
the subject,* recommending the introduction of plants from China 
to Behar, Rungpur, and Kuch Behar. Some years afterwards 
considerable interest was aroused by the reported discoveries of 
indigenous tea plants in Burma, Asam, Nepal, Kiimaun, and 
BasAhr. It was in Asain only, however, that the discovery of the 
truly indigenous plant was confirmed. Mr. Burrell is inclined 
to believe that the discoverer of the wild tea plant in Asam 
was Mr. David Scott, an Indian civilian, who, when Asam was 
ceded to us, took charge of the settlement of that province. It 
appears that sometime between 1819 and 1821 he sent a specimen 
of the AsAin wild tea plant to Calcutta to his friend Mr. James 
Kyd, whose father, Colonel Kyd, corresponded with Sir Joseph 
Banks about tea cultivation in India amongst other mattei s. This 
specimen was handed over to Dr. Wallich, and Mr. Bun ell h<i3 
succeeded in identifying it in the Wallichian herbarium now 


am Indebted to Mr J Y Dnthie, Superintradent of ‘h® 

N.-W. P., for this notice of the tea industry m , on Pebruaiy 

paper read by Mr. A. Burrell before the Swiety of Arts on ±toruw/ 

1877, and published in the Society’s Journal, Vol. XXV., p. 
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belonging to the Linnean Society. Attached to the specimen he found 
a portion of Mr. Scott’s letter, but without any indication as to the 
date. The conclusions arrived at by Mr. Burrell are fully borne 
out by Mr. Thiselton Dyer, who, being the author of a monograph 
on the Indian TernstrasmiacecBf must have made a special study 
of this subject ; also by the late Dr. Anderson and Dr. McClelland. 
In a letter from the latter to Mr. Clerk Marsham the following 
passage occurs : — 

<<The circamstanceB brought to light by Mr. Barrell coincide exactly with 
what I hare always understood to be the fact, that spocimens of the plant and 
seeds of the indigenous tea plant had been tent by Mr. Scott through Mr. Eyd to 

Dr. Wallich as early at least as 18X1.” 

^ r- 

And further on he remark 

** Had Mr. Scott's discorery in 1821 been taken up in an active and enlight- 
ened spirit, several years might have been gained, but public spirit was not pre- 
pared at that period for much enterprise, and we were content to rooeive our t piw 
from China. Besides, Mr. Scott had not at that time reduced the tribes on the 
frontier to subjection, and their troublesome character was kept alive by our war 
with Burma, and, above all, we wanted Lord William Bentiuck, without whom the 
aecond discovery of the tea plant might have shared the fate of the first. What 
we have most to regret is that Mr. Scott's discovery was not properly recorded, 
when steps might have been taken, with his assistance, for the transmission of 
seeds and plants to the Botanic Garden in Calcutta, where the tea plant could 
have been propagated twelve years before its subsequent discovery in As4m.” 
Other writers on the early history of Indian tea have mentioned 
Mr. Bruce as having first discovered the true tea plant in As&m, 
but as his discovery was only made in 1823, his claim must give 
way to that of Scott. 

The Knmaun plant noticed by Bishop Heber on his visit to 
Almora in December, 1824, as well as that of Bas^hr, described by 
Moorcroft in 1821, must be referred to an evergreen shrub called 
Osiris Tiepalensis and belonging to the sandal-wood feimily. Bishop 
Heber thus writes concerning this plant. The tea plant^ grows 
wild all through Kuinaun, bat cannot be made use of, from an eme<* 
tic quality it possesses. This might, perhaps, be removed by culti- 
vation, but the experiment has never been tried. For the cultiva^ 
tion of tea I apprehend both the soil, hilly surface, and climate of 
Kumann, in all which it resembles the tea provinces of China, are 

'Regarding the same plant Dr. Boyle in hia Mllluatration of the Botany of 
the JEUmalayan Mountain,” p. 322, aaya Thd leaves of this plant are in 
Kamaon employed as a aabatitttte for tea: hence some travellers have been led 
;liito the error of stating that the true tea plant was to be found in this pert of 
the mouatatns.” 
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extremely favourable.” The plant observed in Nepiil was a true 
tea plant in cnltivation, and which Dr. Wallich afterwards ascer- 
tained to have been brought from Pekin on the occasion of one of 
the iriennial embassies sent to China by the Gorkliali government. 

The idea of cultivating tea in the hill districts of Northern India 

T*b coUiration ia the was first originated by Dr. Royle in 1827, 
Bimilva. in charge of the East 

India Company’s Garden at Saharanpur. In a report to tlio Gov- 
ernment of India, at the close of that year, he pointed out tho 
resemblance of the HimiUayan vegetation with that of tea-producing 
districts of China, lus well as the suitahility of the soil, especially 
in Kumaun. Four years later he again expressed these opinions^ 
to the Governor-General, Lord W. Bcntinck, during the visit of 
tlie latter to Saharanpur. The representations of Dr. Royle from 
Sahdranpur, and of Dr. Wallich at Calcutta, and of other writers, 
eventually led in 1834 to the formation by Lord W. Bentinck of 
the Tea Committee. The chief object of this committee was to 
ascertain the best mode of introducing the Chincso tea plant into 
India, and of its cultivation in carefully selected localities. One 
of the first acts of tho committee was the deputation of Mr. G. J. 
Gordon to China in order to arrange as to tho best modes of 
obtaining both the genuine plant as well as Chinese cultivators. In 
the meantime, arrangements were being made to select tlie best 
localities in India for sowing the seeds which were expected to arrive 
before the end of tho year (1831). At the same time a set of 
queries was circulated by tho committee for the puipose ol obtain- 
ing the opinions of those who were most competent to give their 
advice on this matter. Two important communications w'ero 
received in reply — one from Captain Jenkins, Agent to the Governor- 
General in As4m ; and the second from Dr. Hugh Falconer, who 
had recently succeeded Dr. Royle as Superintendent of the Salmraii- 
pur garden. After describing tho conditions under which the tea 
plant waa being cultivated in China, and the attempt which had 
been made to introduce the plant to other countries, be observes . 

“ There ^ perhaps, no pst. of the Cou.p.oy’s tcrritorle. in 
■iTOUet aU the oondltton. of tea di.trict. in China in n»p«t of h»t 

thereare sltoatloni whidi approach it so nesrly as strong y o 

‘See irfsohls-Ilh llliii.,”pp i«^*'f.*'“'« 
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eondniion tha^a may. be so successfully produced in this country as to be an 
d>ject of hlih^mmercial importance ***** 
It haslieen seen that the annhal heat of the southern limit of the tea cnUiTalion 
in China, assumed to extend to Canton, is 73° F. At Sah&ranpur, which may 
b^ considered as at the northern limit nearly of the plains of Hindustan, 8° of 
latitude higher, and 1,000 feet above the sea, the mean temperature of the year is 
78° F. } ^tliHempe^al^ of June is 90°, and of January, 52s°. 

^ '* In thefHimaluya motmtains this case is widely different, excepting periodi- 
cal rains V'heie all the conditions of the temperate climate arc found, and hcre^ 
Abote all parts of India, jre may lopk for succ^ful cultivation of tea/^ 

. « After Kle^pribii^ the geological features of these mountains, 
having made a special study of the subject, he summarizes his 
opinions as follows : — 

1. “ That the tea plant may be successfully cultivated in India. 

2. “ That this can be expected nowhere in the plains from 30® 
north down to Calcutta. 

3. That in the Himdlaya mountains near the parallel of 30®^., 
notwithstanding some circumstances of soil and moisture of climate, 
the tea plant may be cultivated with great prospect of success ; 
that a climate here may be found similar in respect of temperature to 
the tea countries in China ; that in the direction and great slope of 
the hills, the absence of table-land or elevated valleys, and the con- 
tracted figure of the existing valleys, are the chief difficulties in the 
way of cultivation, which may prevent tea from being produced in 
great quantity *t)n any one spot. 

4. “ That the most favourable ground for a trial is' a tract on 
the outer ridges, extending from 3,000 feet above the sea, or the 
point where the hof wittd ceases, up to the limit of winter snow. 

5. “ That in the valley of the Dhoon, if not the better, the 
inferior sorts of tea might be produced." 

The opinions expressed by Dr. Falconer in the above letter are 
remarkably similar to those of Dr. Royle submitted from England 
about the same time ; and, as the latter declared, “ without any 
com|nunication of ideas, for the two essays must have crossed each 
other at sea." Among the localities recommended by Dr. Boyle 
were Bhtm Tdl, HhwaMgh, Debra, aqd Pinjor in valleys from 
2-2,500 feet In elevation above the sea ; also Almora, Jerrapani, 
Nohan, and Subdihu at elevations of 4 to 5.000 feet ; also Uns- 

/■ p, 

soorie at 6,500 feet. ^ 
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Sliottly after this Dr. Falconer received orders to w Tnmiim the 

Dc. Falconer. betweeh the Jumna 

and the Ganges for the purpose of selecting 
suitable sites for tea nurseries. In view also of the experiments 
that were to be undertaken in Kumaun, a letter was addressed to 
Mr. G. W. Traill, Commissioner of that province, by Dr. Wallicli, 
Officiating Secretary to the Tea Committee, dated 28th June, 1834, 
requesting him to render what assistance he could in Order to carry 
into effect the object in question. In Mr. Traill the Government, 
found an officer well qualified to undertake this work. He was 
assisted by Mr, R. Blinkw^orth, who was then at Almora acting as 
plant-collector under Dr. Wallich for the Calcutta Botanical Gar- 
den. Two sites were chosen for nurseries in which to sow the 
seeds that were shortly expected from China. They Avere — Lachh- 
mesar near Almora and Bhartpur near Bliim Tal. They are thus 
described by Mr. J. 11. Batten, B.C.S., who was afterwards 
Commissioner of Biis province,^ — “the former occupying Uireo acres 
of old and easily acquired crown land on the north-west slope of the 
hill below tlie capital town at 5,000 feet above the sea, the latter 
occupying four acres at 4,500 feet above the sea in the near neigh- 
bourhood of the Bhiin Tal lake, which is situated on the first step 
of the mountains above the Bhamauri Pass.*’ It was in this same* 
year (1834) tliat through the energetic researches of Captain 
Jenkins and Lieutenant Charlton some specimens of the true tea 
plant of Asto were obtained, and thus confirmation was secured 
as to its being really wild in that country. 


The question of selecting sites gave rise to much discussion ; 

some, such as McClelland, Griffith, &c., be- 
ing in favour of restricting cultivation to 
As4m, or to countries >vith a similar climate, on the assumption 


that a damp and equable climate was necessary for its proper 
growth* As far as the Asaiii plant was concerned, tliis has been 
proved to be good advice, and results have shown that though the 
Asdm tea plant is botanically the same species as that of China,* 
it is not sufficiently hardy to bear the extremes of temperature to 
which the Chinese variety is exposed in tho tea gardens of North- 


1 « Notes ui'i recollectiooB of tea cultiyatlon in India^^Var^V., 

H Bstten, b.o.s., Retired, Journal, Agn -Hurt. Society of India, Yol. v., 
iVH|t IV^p. 63 , IS78. 3 See F . Ind., l., p. 292. 
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Western India. In China itself, where the area of tea cultivation 
extends over nearly twenty degrees of latitude, there must be many 
degrees of hardiness in the plants which are grown throughout this 
wide extent of country. 

Previous to the rediscovery of the tea-plant in Asdm, the sites 
Tea-plant discovered recommended for cultivation in India had 
In As&m. reference solely to the Chinese plant, as far 

as was known about it at that time. In most cases these sites have 
proved successful so long as cultivation was restricted to the Chi- 
nese variety, or with hybrids only slightly crossed with that of Asdm. 
The pure Asam plant, on the other hand, requires a hot and moist 
climate ; in fact the more unhealthy the locality may be from the 
above cause, the greater the chances of success. The discovery of 
the true tea-plant in Asam naturally gave rise to a considerable 
amount of partiality in favour of restricting the cultivation of tea 
entirely to that country or its neighbourhood ; and consequently 
attention was diverted from the more distant nurseries in Kumaun 
, and Glarhwkl. These nurseries, however, were in good hands, and, in 
spite of all drawbacks, the success of the experiments soon became 
evident. At this point, it will be advisable to confine attention to 
■ matters more immediately connected with the subject of this notice, 
^viz,, the progress of tea cultivation in Kumaun and Garhw^l. 

The ffrst batch of plants numbering about 20,000 were despatch- 
Cultivtition in Ku- ^rom Calcutta in 1835, but very few of 
these arrived at their destinations alive ; and 
of ihe seeds sent to Dr. Falconer not one germinated, a fact not to 
bo much wondered at, considering the length of the journey they 
had to undergo, and the short-lived nature of the seed. The plants 
flourished in the two Kumaun nurseries and produced abundant 
crops of seed. In the Sahdranpur garden plants were also to be 
seen, the offspring of seed produced at Koth in Tihri-Garhwdl. 
In 1841j Dr. Falconer, who was then in charge of all the tea 
plantations in Northern India, visited the two Kumaun gardens. 
At the Bhartpur nursery he found 1,344 plants. Of these, 291 
were original plants introduced in 1885.; 153 were seedlings of 
1840, and the remainder were from layers mado in this and the two 
preceding years. At Lachhmesar there were 3,840 plants r .t^*} 
250 of the original^ plants of 1835, 2,072 seedlings- of 1839 and 
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1840, and the rest layers. The greater success of the latter garden 
he attributed partly to its better site, but in a great measure to Mr. 
Blinkworth, who happened to be residing in the neighbourhood! 
On the whole, he considered the results up to this time as most 
encouraging. Shortly after this ho paid a visit to the Garhwal 
nurseries and reported similar progress. As far, therefore, as the 
plants were concerned, everything looked promising ; but nothing 
was known as to the quality of the leaves *for the manufacture of 
good tea. At that time tliero was very little practical knowledge in 
India regarding the various processes of tea manufacture, and in 
order to avoid unfavourable opinions at the outset through the 
attempts of unskilled workmen, Dr. Falconer strongly recommended 
that two complete sets of Chinese tea manufacturers should ho 
supplied for the nurseries in Kumann and GarhwAl, especial care 
being taken that these men should bo of the best descrip- 
tion. 

A small manufacturing cshiblishment was accordingly sanction- 
ed by Government. Some men who were 
Chmcee labour imported, Coniinissioiier 

ofAs&m declined to go to Kuinauu. Dr. Wallich, however, suc- 
ceeded in engaging the services of a party of Chinese artisans in 
Calcutta. These were accordingly sent up to Kuinaiin, together 
with a set of implements all under the charge of Mr. Milner, wlio 
happened to be on his way to Saharanpur to tid^o up his duties 
there as Head Gardener. They arrived at their destination in April, 
1842. The Chinamen, as soon as they saw the Kumaun tea hushes, 
all declared that it was the genuine China plant ; and, in their 
opinion, far superior to that of Assiin. They recommended that 
the plants should be pruned down close to the ground, so as to 
encourage the production of a fine crop of young leaves in the suc- 
ceeding spring. They managed to make a small quantity of tea 
with the leaves of that year, a sample of which was taken to Eng 
land by Dr, Falconer a few months afterwards. Ibis sample >> as 
submitted to the celebrated tea-brokers Messrs. Ewart, Maccaiighly, 
and Deljifosse in London in September, 1843, and they reportc as 
follows":—" The tea brought by Dr. Falconer as a specimen of the 
grawA of the China plant in the Himalaya mountains resemdes 
most neady the description occasionally imported from lUR 
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the name of Oolong. This resemblance is observable in the appear- 
ance of the leaf before and after infusion. The colour of the liquor 
is also similar, being paler, and more of the straw colour than the 
general description of black tea. It Is not so high flavoured as the 
fine Oolong tea, with which we have compared it, and it has been 
too highly burnt in the preparation, but it is of a delicate, fine 
flavour, and would command a ready sale here.” 

After the departure of Dr. Falconer, the Sahdranpur garden was 
Dr Jameson under the charge of Dr. W. Jameson, 

whose energy and indomitable perseverance 
contributed mainly to the success of tea cultivation in Northern 
India. He was also an active witness of the progress of tea culti* 
vation from its experimental stage to the period when its profitable 
cultivation justified the Government in handing it over to private 
enterprise. A sample of probably the same tea as that of Dr. Fal- 
coner above referred to was sent by Dr. Jameson to the Calcutta 
Chamber of Commerce, where it was pronounced to bo a tea of 
very good marketable value, and worth in London about 25. fid. 
per -pound. Another portion of this sample sent to London 
was reported on by Messrs. Thomson of Mincing Lane, and pro- 
nounced to be of the Oolong Souchong kind, fine-flavoured and 
strong. This is equal to the superior black tea generally sent as 
presents, and better, for the most part, than the China tea import- 
ed for mercantile purposes.” Dr. Jameson visited the Kumaun 
plantations in April, 1843, and found them in a very satisfactory 
state. The Chinamen were manufacturing a different kind of tea 
which appeared to be far superior in quality. Some samples of the 
above contained in sixteen small canisters were despatched in Au- 
gust to the India House. The flavour of this tea was somewhat 
spoilt by the wax-cloth in which the canisters were wrapped. 
In other respects, however, the reports were most satisfao 
toty. 

The histoiir of the progress of the various tea plantations in 

* JTorth-Western India from this period, i.tf., 

« 4844 . ^ 

* ' until a few years ago, 

'^henlhd lairt of the Gov^melit gardens passed into privatb hands, 
isxhie&l'lb be igteh^^ fromiDr. Jaopsdn’s annual reports to Gov- 
iMmenl; some of whic^ Save bees^ublished in the journal of the 
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Agfi-Horfcicultural Society of India.^ In his report, dated 28th 
February, 1844, ho gives a full account of the Kumaun nurseries, 
iheir number and extent, as well as the number of plants contained 
in each ; he also enters into some particulars regarding the mode of 
manufacturing the tea. There were at this time five separate nurse- 
ries scattered over four districts ; their total area amounted to 55 
acres, and they contained 4,306 tea-bearing plants. More land 
being required, new nurseries were marked out by Dr. Jameson, 
and some of the old ones were extended, making in all an addition 
of 66 acres. Dr. Jameson’s intimate knowledge of geology enabled 
him to select these new sites with great advantage. The total quan- 
tity of tea manufactured in 1843 was 1911b. In discussing the 
future prospects of tea. Dr. Jameson clearly shows the success of 
the experiment so far, and urges the necessity of greatly extending 
the cultivation of tea in the provinces of Kumaun and Garhwal. 
He says ; — 

“ The pUnta now amount to 160,000, and these will be doubled, I 
trust, or trebled annually ; and were there only seed in sufficient numbers, as they 
germinate most freely, provided they are fresh, the aspect of the nurseries in an 
infinitely short apace of time would be changed ; for instead of patches there 
would soon be diatricta covered with tea plants * * • * • 

The nuraery at Kaulagir in the Dehra Dun contains about 4,600, and here the 
plants are thriving as well as in any other of ihe nurseries. It if*, however, to 
be proved whether the leaves yiclded;by the plants in this locality are fitted for 
making tea of a superior quality, aa it has been ascertained that all the tea grown 
in China at low ekvations is of an inferior description. If, however, it does 
prove to be a marketable article, and equal to that produced in the neighbourhood 
of Canton, avast field for enterprise will be opened up, whether Government consi- 
dered it worthy of their own attention, or it be brought about by private capital. 
Water carriage will aoon, it is hoped, be within two or three marches of this valley, 
which will also be a strong inducement, in addition to the above, to make capital- 
ists Invest their capital in this channel, and thus wc trust ere long to aee the hi 1 
provinces, which at present yield but a trifling sum to the 
become as important, in an economical point of view, as any of t lose in e p 


ofHindciltaii.” 

In a letter to Dr. Royle dated 1st July, 1844, Dr. 
haying made an inspection of all tho nurseries wnt«s At Kot^ 
Rima Serai, and Gadoliin the Garhw41 Hills, the tea pl^ts «e 
thriving admirably, mfiiny of them being near y six ce ^ 

•SeeyoI.II., > S*8; Vol. 

, ^ tte letter poblielied in »lie 

ptenee of hU lettere le eonteined to » P"?” 'Yl 
Joumal of th| Agrl,-Hort. Soc , Vol. VU vPM •» P 
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a later letter ho informs Dr. Royle that the Chinese manufacturers 
denied that green and black tea were made from different plants, 
and that it was only a difference in the mode of manufacture. In 
another letter he mentioned that 436tt). of tea had been made, and 
that three acres yielded 162th. of tea ; that ho had then 120 acres 
under cultivation, and hoped soon to have double this area. 


In Dr. Jameson’s n^xt report, published in 1845, he gave a 
detailed account of the progress made during 
the preceding year at the several gardens 
in Kumaun and Garhw41. Seventy-six acres of land were added 
and 94,100 plants were put into them. In September and November 
upward of four lacs of seeds had been sown, of which 167,000 ger- 
minated and were still germinating. Three hundred and seventy- 
five pounds of tea were manufactured, showing an increase of 185 tb. 
on the preceding year ; and as the plants wore still young. Dr. 
Jameson was confident of a steadily increasing quantity per acre 
every yeai;, In this report he entered into the subject of cost and 
profit, and shows by the following estimate the amount of profit 
that might be realized from 6,000 acres of tea, on thh assumption 
that an acre was capable of yielding one maund of tea ; — 


The expenses of cultivating 6,000 acres 
Ditto of making the tea ••• 

Ditto ot packing the tea ... 

Land rent, carriage to Calcutta, &c. ••• 


Rs. 

... 87,000 
... 39,975 
... S,259 

... 30,600 


Total ... 1,89,734 


To value of 0,000 maunds of tea or 840,000 seers at Bs. 8 per 

seer .,. ... ... ... •« 4,80 000 

Or say that the tea sold at Be. 1-8 per seer 8,00,000 

... 1,89,734 
... 2,30,860 


Ezpendit^ 

Balance 


"Regarding the Garhwdl nurseries. Dr. Jameson reports that 
Garhwdl Kaulagir in the Dehra Dan consist^ 

ed of six acres and contained 8,000 plants. 
At Koth in th^ Bhaddri valley, elevation 5,000 feet, there were 729 
plants ; and in the Rdma Serai nursery, elevation about the same, 
?28 plants. About a quarter of the total number in the two latter 
nurseries were ^a portion of the plants which came originally from 
Gfdcutta. Another nursery at Gldoli near F&ori, established by 
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Dr. Jameson in 1843, contained 5,000 plants. Shortly after this 
Dr. Jameson sent a sample of Dchra Dan tea to Dr. Roylo for an 
opinion, which was favoured by Mr. R. Twining, who reported as 
follows : — “ I have carefully tasted your sample of Himalayan 
tea, and I really think it a promising specimen. The flavour is not 
strong, but it is delicate and pleasant, and a little, raotliought, of the 
Orange Pekoe character. The complexion of the leaf is rather good, 
and pains seem to have been taken in the manipulation.’* This 
favourable account was very gratifying to Dr, Jameson, who at oiico 
foresaw the profit that would result by extending tea cultivation 
throughout the Diin. Other samples were submitted through the 
Court of Directors for professional examination in London, and tho 
reports, on the whole, were most satisfactory. Dr. Jameson receiv- 
ed about this time from the Court of Directors grateful acknowledg- 
ment for the good work already done by him. Tho sales of tea at 
Almora, two of which had lately been held, showed an increiising 
appreciation of Indian tea by natives as well as by Europeans. 
The average price offered for black tea was seven rupees per seer. 
In 1847, Dr. Jameson wrote to Dr. Royle “The tea this year 
will, I think, be very superior to anything yet made, ns it has been 
manufactured and packed under advantages which were not pro- 
curable until now ; that is, there is now a shecfc-lcad maker attached 
to the manufiictory,” Another sale was held this year at P&ori. 
The amount realized for green tea varied from Rs. 10-8-0 to 
Es. 9-4r0, and black from Rs. 7-8-0 to Bs. 4 pr seer. About 
this time. Dr. Jameson received orders to select sites for now plan 
t«ti<mB in the hilly districts between the Satlaj and tho Ravi, 
which resulted in tho establishment of tho Kangta valley nur 
series. 

Dr. Jameson’s third report* gives further detaUs r^rding the 
condition of the different nurseries. His 
Third rqKwt. observations as to soil were to tl.e effect 

that the tea plant thrives well both in stiff and free soils, but ajipa 
rently bettor in the latter, or in a mixture of the two : wiA rognr. 
to .elevation, that it thrives c<iu.dly well at heights ranging from 
2,200 feet above the sea to 6,000 feet. The area under cultivation 
this.time was 162i acres, and the minimum yield of tea per awe 
> J., Agri-IIor., Cal., VI., pt. it* 
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was 80ft. It is also stated in this report that about ffilifftho quan* 
fity of the Pmiclwng* (black tea) was bought up by natives at an 
average price of Rs. 6-8-8 per seer. Tlie coarse Bohea tea was sold 
to the Bfiotiyas at from Rs. 2 to Rs. 2-4-0 per seer for export 
to Tibet, where it successfully competed with the tea imported to 
that country from China. Other interesting matters are discussed 
by Dr. Jameson in this report:, but space will not permit to givo 
more than the headings of these subjects r — 

1. On the method of preparing ground prior to forming a plantation, viz., 
facing, draining, ptonghing, trenching, &c. 

f . On geeds when ripe, the iMiason of ripening, and tlie methoda to be adopt- 
ed to ascertain it. 

8. On the method of sowing seeds and season, and on the treatment of tho 
joang tea plants after they have germinated. 

4. Method of rearing plantations, by sowing seeds, by layers, and by cuV 
tings. 

4. On the method of transplanting, and the season. 

6. On pruning, best season and mode. 

7. On irrigation. 

8. On the tea plant ; season of flowering ; its character and species ; and 

on the advantages to be derived from importing seeds from China. 

9. Method and season for plucking and gathering leaves. 

^'10. On the method of manufacturing black tea. 

11. On the method of manufacturing green tea. 

12. Packing tea. 

13. Manufacture of sheet-lead. 

14. Tea manufacture. 

15. Implements required in manufacturing tea. 

In a letter to Dr. Royle, dated 25th January, 1849, Dr. Jame- 
son states that 2,656ft. of tea had been manufactured in the pre- 
vious season, of which 600ft. (black and green) had been sent to 
England, that there would be 400 acres under cultivation at Kau- 
lagir by the end of the season, and at P&ori he expected to have 
2-3,000 acres. One hundred thousand plants were sent to the 
Eangra valley, and he hoped in the course of eight or ten years to 
have a sufficient number of plants in the Eaulagir plantation to 
plant the whole of the D6n. 

In 1848, the services of Mr. Robert Fortune, already well 

Fortune known as a horticulturist, were engaged by 

. 0 une. Directors to make an expedi- 

tion to the northern part of China in order to obtain plants of 
hardier varieties, as well as to investigate the mode of manufacture 
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About 8,OOQ plants and several packets of seeds wore despatched by 
him to India from localities celebrated for the good quality of their 
tea. He returned in 1851, bringing with him 12,000 more plants, 
together with a large quantity of seed in a germinating state. With 
these he proceeded at once to the Hirniilayan nurseries, whichheafter- 
wards inspected officially by request of aovernment. In his report 
on the condition of the nurseries he mentibns eight as being at this 
time under Government control, viz., one in Dehra Diin, one in 
Garhw&l, and six in Kuraaun. Their names are Kaulagir (Dehra 
Ddn) ; Gadoli (Qarhw&l) : Hawalbugh, Lachhmesar, Kapena, Anu, 
Kuasar, Bhartpur, and Rasiya (Kumaun). 

Some remarks of his on each of the above may be briefly given 
here:- 

1, Kauhgw pfen^oiion.— The soil is composed of clay, sand, 

and vegetable matter, on a gravelly subsoil of rocks 
similar to the surrounding mountains. The plants ap- 
peared less healthy than in good Chinese plantations 
owing (according to Mr. Fortune) to — 

(a) The flatness of the land: (/>), the system of 
irrigation: (c), too early plucking: (d), hot 
drying winds. 

2. Godo/i.— Soil composed of loam, sand, and vegetable matter, 

very suitable for tea. Very like a Chinese plantation ; 
plants healthy and prospects good, 

8. Land undulating similar to Chinese tea coun- 

try ; soil a sandy loam mixed with vegetable matter ; 
land terraced and sloped. Terrace cultivation is not 
adopted in China, 

4. Lachhmesar and iTapena.— Situation steep ; soil light and 

sandy, rarely irrigated ; plants in good order. 

5, (a) Anu and Kuasar: land low and flat, area 
46 acres ; bad situation ; (h) Bhartpur : 4J acres of 
terraced land ; soil, light loam mixed with clay, slate, and 
trap rock and a small amount of vegetable matter ; well 
adapted for tea: {c) Basiya, 75 acres of sloping land, 
plante most healthy, which are not irrigated. 
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Me, iE^ortuiie also visited two plantations beloOgin^tb 
the first called Lohba in Eastern Garhw&l, 50 miles wesi of Alinora;^ 
and at 5,000 feet altitude ; excellent land. In 1844, 4,000 plante 
from the Government plantations were put here, but failed owing 
either to want of knowledge or intentional carelessness^ The other 
plantation called Eatyi&r was situated near Baijn&th in Western 
Kumaun ; the ground was undulating ; there were numerous 
streams, and the soil was fertile. Captain (now General Sir H.) 
Bamsay’s two plantations each of four acres were planted in 1850. 
Good management produced good results. The labour and manure 
of the two neighbouring villages were secured in lieu of taxes. At 
the close of his report Mr. Fortune gives some advice on certain 
points connected with tea cultivation in this part of India : (1) 
The land best suited for tea, he considered, should be undulating 
and well drained, and such as would produce good crops of mandua 
or wheat, mc^t but not stagnant. (2) Irrigation he declared to 
be generally injurious and should be resorted to only on emergen- 
cies. (3) Rucking in China was never carried on until the third 
or fourth year after planting, and was only necessary up to this 
time for forming good bushes ; sickly plants should not be plucked. 
(4) The most .suitable climate was to be found in Eastern Garh- 
wal and Kumaon, At H4walbagh, the tbermometric readings 
showed a great similarity of climate with that of China. The rainy 
season in China is earlier, and the hottest time is in July and Au- 
gust, whereas in India the hottest month is June. 

In appendix B. the annual yield of manufactured tea for each 
duttum garden (between 1848 and 1868-69) is given 

as far as could be ascertained from scattered 
reports and office records. With the exception of the deductions from 
these figures, there is little to add regarding the later history of tea 
culture in these provinces beyond the general conclusion as to the 
ultimate success of the part which Government undertook with the 
able assistance of Dr. Jameson in order to bring about the complete 
establishment of the tea trade in North-West India. As early as 
1864 Dr. Jameson was of opinion thai^ owing to the increase of 
private enterprise and the production of seed to pritate gardeni^ 
Gtovemment would be justified in Handing over (he tea plantations 
to private capitalists. ** Qovemmeut^” he eays^ ‘‘ haadene its work 
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\d proofing fliat tm can be profitabl; -cultivated in North India. 
Seeds and seedlings have been distributed and skilled workmen 
supplied to planters in various parts of India.” The extraordinary 
jjrbgress which oeburred within a few years may bo understood from 
the following facts In the year 1847, and up to 1859, tea cultiva- 
tion was confined entir(‘ly to Government plantations, the total area 
being 106 acres. In 1059 the land under^tea in Dehra Dun did not 
exceed 700 acres, and in Kumaon there was only one small private 
estate besides the Government plantations. In 1880 the area was 
as follows : — 





Number 

of 

gardens. 

Area. 

Kumaim 

••• 

\\\ 

83 

10 

Acres. Boods. Poles. 

3,348 3 10 

634 3 0 

Oarhwil 
thrift iXIn 

••• 


80 

6,960 0 0 

Total 


63 

10,937 * 10 


On the occasion of the recent International Exhibition at Mel- 

boumetheonportnnitywas taken of bringing 

irtm? * to the notice of the Australian people the 

merits of Indian-grovmtcas. The undertaking vras entirely sn«ie«. 

H and the prospects of Indian tea-planters have thereby received 
irreat impulse. They will now have a better chance of satisfying 

favour of Chinese tea which went so far as to eneounge the doubU 
M pltiee Of selling Indian tea as that of China will undoub^^ 
lose ground. The planters in Asam “ ^ 

directly benefited by these imports to Australia. 

North-West India a market Jo**; ;«de beyond 

now being made to renew and extend . , rlAmand is 

the borders of rsport on the 

between Knmaun and Tibet tin 

<* So tun the commercial Intereata ot ^ i,»lieopoBliig«* 
uMt fartcrcrtliic point la the traffloitoy tnmmetirlth BW 
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might afford for the inferior dassca of Kamaim tea, which wll^iii^ t|ie cost of 
carriage to the aea-board. At present the markets of Tibet are.clbs^ by the uni- 
ted influence of the Chinese Goreniment and the Tibetan Lamsia» who, haring^ tlie 
monopoly of the wholesale and retail tea supply of thie ' oflnntry, are naturally 
averse to the competition of a traffic in Indian* teaf which might be more diffi- 
cult to engrom. The strict monopoly to which the tea trade between China 
and Tibet is subject is fully described in a recent report by Mr. Colbourn 
Baker, H. B. M.’s Consul at Chung Ching : his remarks, which specially relate to 
the prospects of a tea trade between Assam and Tibet, apply no less pertinently 
In the case of Kumaun, and the result of the system which he describes is that 
during the year under report not only was no tea exported to Tibet from these 
Provinces, but Chinese tea was actually imported into native Garhwil by the 
Nilang pass. * Tea’, Mr. Baker writes, * is to the Tibetan more than a luxury : it is 
an absolute necessity.’ Yet the Tibetans on our frontier are compelled to pur- 
chase tea of atrocious quality, the price of which has been swelled by a long and 
difficult trans(k)rt from the eastern extremity of the country ; while immedi- 
ately acros(|^ the frontier there are tea gardens whence they could be supplied 
with a better article, at a cheaper price, and with proflt to the Kumaim tea- 
planters as well as to the itinerant traders (Bhotias) through whose hands it 
would pass. The price of brick tea per lb. on the Kumaun-Tlbet frontier is not 
known with accuracy, but since Mr. Baker shows that its price is increased 
from 4| annas to 8 annas per lb., by transi^ort from Bathang to Lhassa, which is 
not one-third of the way, its price on the Kumaun frontier must be very con- 
siderable and much in excess of what Kumaun planters could supply it for. 
Were the trade opened tjherefore the Tibetans would get cheaper as well as far 
better tea than what they at present consume, which in the words of Mr. Baker 
Is * the merest refuse,* ppnsisting of little else than the twigs and brushwood of 
the tea plant, and va8tl;r inferior to the very sweepings of Indian tea godowns. 
The tea-planting industry of Kumaun would beneflt largely by tlie opening out of a 
trade, which would enable it to dispose of its coarser produce easily and cheaply. 
Bo heavily is Kumaun tea handicapped by the expense of transport to Calcutta 
that the moQt profltable portion of the trade even now is that transacted in 
green teas with merchants from Central Asia who purchase the tea at the fac- 
tory and carry it away themselves, saving the planters the expense and trouble 
of packing. Kumaun planters are well aware of the advantages which a trade 
with Tibet would give them, and a former manager of the Eousani Tea Company 
actually manufactujred brick tea and radeavoured, but unsuccessfully, to get, it 
Into Tibet. Lastly, the Bhotias, in whose hands the Tibet trade lies, would 
dihrlve great beneflt from the substitution of > new article of commerce for 
borax, the price of whieh has fallen under American competltiooAoo low to 
afford substantial profits on its import.?’ 


Tea in Dehra Dfin. 


The great success which has attended the cultivation of tea in 
Pehra Ddn wAs hardly anticipated by Dr. 
Royle, who appeared to be decidedly in- 
jfavonr of a. higher elevation. The locality which ho^recommended 
as being the most suitable for experiments in this district was a 
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place calteJ half way between Rajpur and Mussoorie and 

about 5,000 feet, above the sea. The flatness of the ground in the 
Diin however was probably the chief cause of its being rejected in 
ilie first instance ; for it had been observed that in China the 
finest tea plantations were situated for the most part on sloping 
ground.^ Dr. Falconer, who succeeded Dr. Royle at Saharanpur, on 
finding that the tea plant would grow even at Saharanpur, was 
naturally led to a different conclusion, and* it was at length decided 
to commence operations in the Ddn. The first tea plants were 
introduced in 1842, and two years later the Kaulagir plantation was 
started under the superintendence of Dr. Jameson, who is still living 
to witness the successful results of his energy and perseverance. 

In 1847 this piece of ground covered about eight acres, 

plantation was added to from time to time 
Eanligir. 300 acres were under cultivation. 


It was visited in 1850 by Mr. Fortune, who was deputed by Govern- 
ment to inspect the tea plantations in India and to submit a report 
on their condition. The result of his visit led him to c^dcran tho 
Ddn as altogether unsuited for tho cultivation of tea. The Kaula- 
gtr plantation happened just at this time to be in m unsatisfactory 
Edition, hut for reasons depending on the mode 
and not, as time has shown, on account of any radical defect m 
locality: At any rate ihe defects, such as they wore, were soon 
remedfed by Dr Jame«m, and tho good ^ * 

the Boyal Asiatic Society a letter from Captain ^ 

tations I saw the Government garden 8 . ^ 

there were 4,000 plants growing most to of a 

blossom. I believe that the whole of these, mt 
few brought from the hill plantations, anything so pro- 
as fwa^lmairiaijoe of vegetation go j tea growing 

misingmmy life. Dr. Falconer was also 

Inisnriantly in all this part ot te • ^ extending 

present at this meeting and spoke S 7 ^ 

onltivstion in the Debra Diin, no on y ,,jy^„gthecoi»<u- 



jClO^ piMweps' 

joUnuite and soil, bnt also because of 4he large amount of cleared 
]and|hat was available in that locality j labour too, he mainlined, 
was (^eap as well as carriage. 

The 3 rield of ten and seeds from Kaulagit plantaHon during the 
years 1861 to 1865 is given below : — 



This plantation after having remained for upwards of 23 years 
under Government management was sold in 1867 to the Raja of 
girmor for two lacs of rupees: Ih 1868 the receipts amounted only 
to Rs. l,40i, but the gdrdeh now promises to become a valuable 
source of income to "the purchaser. In 1866 the road over tho 
Mohan pass w^ constructed and a much more direct route was 
thus established for the carriage of tea' from the Dhn. 


Sl^orUy pfter the formation of the Government plantation 
. .^evero-l other, gardens were started in tho 

* w pOn^ including Parbanswala and Arcadia, 
both now belonging to the Dehra Ddii Tea Company, the largest and 
at the present tin^e the most successful concern in the Dun. Many 
of tke other gardens hpwever failed, either tVom want of capitiil to 
start with, or because the managers were totally ignorant as to. 


how the plant should be cultivated or the tea prepar^. ,.Bino.e tljie 
year 1 85(1 however, the prospects of tearcultlvation have .g(me on 
improving and every year sees- an ihcreaso iii outturn and a finj^r 
quality of In 1857 Dr. Jameson estiihated regarding lie tea- 
hearing capabilities of tbe Dun as follows : hres. 100,060 acres i yield 
10,000,0001b ; average per acre 1001b Altliou^h tho. additional 
land brought under tea cultivation is annually considerable| it seems 
improbable that such a large area as oalcubted by Jahi<^on will 
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ever be utilized for this purpose. On the other hand his estimate of 
outturn per acre was far too small, as will be seen by some detailed 
statements which follow. In 1863-64 only 1,700 acres were under 
tea eultivation. 

The question as to the effect of canal irrigation on tea plants 

seems to bo finally disposed of. Fine 

Irrigation. 

healthy plants are mow to bo seen whore 
formerly, wben artificial irrigation was practised, the plants wore 
sickly and sterile patches of soil were frequent. Tlioso patches 
were caused, it is supposed, by the excess of lime contained iii the 
water ; the low temperature of the water no doubt contributed to 
bring about the injurious conditions as described above. Artificial 
irrigation has therefore boon altogether given up by most of the 
tea-planters in the Ddn, and a marked improvement in the 
healthiness of the plants has been taken place in consequence. 
Other cauaes have also combined to bring about better results. 
Greater attention for instance is being given to the advantages of 
manuring. Firewood, an equally indispensable article, is yearly 
becoming more scarce, and is likely to prove a cause of anxiety 
for the future. Until recently a largo quantity of toa used to he 
bought up by merchants from Kdbul and Central Asia, who took 
it away with them in thoir own bags. Tea of very average quaUY 
was thus sold at from 13 annas to ouo rupee per Ih. The trade wit i 
KAhul vrill in all prpbahility be renewed now that hostilities wx 
that Gonntiy have ceased. The quality of tho Biin teas as 
regards flavour and aroma has a close rcscmblaiico to t a 
oflior kinds produced on the Himalaya in KiimaonMi “ ^ 
Two varieties- of the plant are cultivated, ri,., the China and a 
hybrid between it and the Asam plant, the latter being 
closely related to the China than to the Asiim vane y. ^ 
and Asdm hybrid are found to bo too delicate for cu iva i 
part of India. There are at present twenty planta ions in ’ 

have lately, introduced at their fhctories 
which have proved to be a great saving o • 

tea from the Debra Diin Tea Company s p an 

818.058 ft ., an average that is of 439 lb. per acre. ^ 

acre ainouhted to Rs. 133-10-7. 

. 114 
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In 1866, the prodnction of black tea at Kanlagir reached 9,596 lb. of green tea, 1,658 and of bohea, 4,774 lb. In 1857 the oiutun 
was 4,6dr Ib. of black tea, 896 lb. of green tea and 992 lb. of bohea. The Faori garden yielded 2,251 lb. of black tea in 1853, 707^. m 
1866, 1,8441b. in 1856, only 32 Ib. in 1867, 9,492 Tb. in 1859-60, 10,247 lb. in 1860*61 and 12,964 ». in I8GI-62. The returns from Hawm- 
bagh are nominal up to 1859-60. The Bhtm Tal plantation yielded 1,476 lb. in 1859-60, l,i70 Ib. in 1860-6J, 2,576 lb. in 1561-62, 2,251 Id. 
in 1862-68, 4,948 tb. in 1863-64 and 9,720 lb. in 1864-65. The remaining figures are as follows — 



1861,62.! 1862-63. 1863-6^*. 1864-W. 1666-66. 1866-67. 1867-68. 1868^2.1 1 866-70. j 1870-71 
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BeedpU and EapendiUtre of the Government pkntatione, 1882-1869t 



1862-63. 

1863-64. 

1864-66. 

1866-66. 

1867-68. 

1868-691 


Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Ra. 

Receipts ... 

♦1,11,006 

1,04,387 

•oc 

82,180 

7,278 

... 

Expenditure, 

65,000 

64,300 

59,199 

68,000 

26,000 

14,607 

Bslancc ... | 

46,006 

40,087 

•M 

24,180 

... 



* This does not include cnidit for 700, ooo plants distributed gratis ; also seeds 
for Tv'hich 11s. 14,000 might have been realized by selling to planters in Kangra. 
The records are too imperfect to give the full details for each year. 


Actual outturn of tea from plantations of Kumaon^ Dehra Ddn> 
and Kangra Valley for the last ten years 


1871 M. 619,072 1b. 

1872 ... 741,760 „ 

1873 ... 981,854 „ 

1874 ... 1,917,976 „ 

1876 ... 1,989,532 „ 

Bstimated crop for 1881 •«« 


1876 

... 1,635,800 0>. 

1877 

... 1,398,786 „ 

187S 

... 1,639,054 „ 

1879 

... 1,600,000 ,, 

1880 

... 1,945,181 „ 


... 1,868,906 „ 


uncertain. 


Distribution of Tea Seeds. 


From the Knmaon, Garhwdl and Dehra Diin Nurseries j 1860-67. 


1860-61. 

. 

1861-62. 

1862-63. 

1863-64. 

1864-66. 

1866-66. 

1866-67. 

1 

Mds. srs. 

' Mds. sro. 

Mds, srs. 

Mds. 8tS. 

Mds. srs. 

Mds. srs. 

Mds. srs. 

2,220 0 

No record 
found. 

1 2,859 32 

9,361 0 

2,842 0 

9,108 0 

1,648 0 


The records for 186l«681llfciiol procurable. 
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Thd following roferenoos arc to gome workg bearing on the Botany, Soiontiflo 
the HimiUayan distriota of thcac provlnoca 


and Eoooomloi of 


repekbnces. 


Scientific Botany. 


I. Hoitna IndlcuB Malabaticns continena Roeni Malabarici omnia generis 

piantas vnriorcs, by W. Van Bhecde Van Drakenatein and J. Caseariura. 
Amsterdam, 1678-36. This work contains many plates with names in 
the FeTBian and Hindi characters. 

9. Herbarium Amboinense, by G. E. Rnmph, edited by Burmann. AmBtcrdani, 
1741-5. The descriptions are in Latin and Dutch, and refer to many 
Indian plants. 

3. Flora Indica, by N. J. Burmann. Amsterdam, 1768. It contains a number 

of good plates of rare Iniadn plants. 

4. Indian Cyperaccte, by Professor Bottler. Copenhagen, 1773. 

6. Flora Cochin-chinensis, by J. do lAiurciro, ed. Willdcnow. Berlin., 1793. 

6. Plants of the coast of Coromandel, by Dr. W. Ro.vburgli. London, 1796- 

1819. 

7. Flora Indica: or description of Indian plants, by the same, edition Carey. 

Scrampur, 1832. The same, edition C.B. Clarke. Calcutta, 1874; 
this is the edition referred to in the preceding pages. 

8. Flora of British India, by J. D. Hooker and others. London, 1875-81. This 

work is constantly referred to in the preceding pages. 

9. Genera plantarum ad exemplaria imprimis in ilcrbariia Kewensibus scr- 

yata deOnita, by G. Bcntham and J. D. Hooker. London, 1862-67. Con- 
tains RanunculacccQ-CornacccB. 

10. Descriptions of the genera and species of plants of the order Labiatse, by 

G. Benthain. London, 1832-.36. 

II. Le jardin f rui tier du Museum, on iconographic des toutes Ics espdees ct rari- 

etes d’arbres fraitiers cultiySs duns cct etablissemcnt, par J. Decaisne. 
Paris, 1858-69. 

19. Prodromus siye ennmeratio contracta ordinum, generiira, specleramque 
plantarum bujusqnc cognitarnm, by A. F. De Candolle. Paris, 1824-73. 

IS. Genera I’lantarum secundum ordiucs natiiralcs disposita, by Endlicher. 
VindohonoB. 1836-40. Supplenienta to the preceding. 1842-47. 
Composites India C», by C. B. Clarke, Calcutta, 1876, 

Commelynaceee and Cyrtandracc-ee by the same. Calcutta. 

Feknb. 


14. The Perns of Southern India, by Captain R. II. Beddorae, Madras, 186.7-64. 

16. Ferns of British India, being figures and deBcrii)tious of the ferns of Bri- 
tish India, exclusire of those figured in the preceding work, by the same. 
Madras, 1866-70. 

16. Species Filicum ; or description of the known ferns, by the same. London, 

1846-64. 

17, leones FiUcnm : or figures and descriptions of ferns, by the name and Gre- 

Yille. London, 1831. 

Century of ferns and a second century of ferns, by the same. London, 
1864-64. 
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I8t Ihcpticw ; or <MwiKd figtueft and- doMniptloiu gt ezotlo terai, by tha 

game. 1669. 

19. Synopsis Filicum^ by the same. Londonp 1866. 

SO. Genera Filicnm: or illustrations of the ferns and other alHed genera, by 

F. Bauer and Sir W. J. Hooker. London, 184S. 

81. Index Filicum: A.>Goit, by T. Moure. London, 1867-63. 

82. Ferns, British and Exotic, by £. J. Lowe. London, 1872. 

S3. Natural history of new and rare feme, being a supplement to the preceding, 
by the same. London,, 1868. 

Ferns of northern India, by 0. B. Clarke. London, 1880. 

Mossks. 

84, Mn^i exotic! : containing figures and descriptions of new or little Imown 
foreign mosses and other cryptogamic species, by W. J. Hooker. Lon- 
don, 1818-20. 

86. Historia ipuscorum in qua 600 species dcscribimtur cum appendice et 
indicc synonymyorum, J. J. Dillexui. .Edinburgh, 1811. 

2 6 Synopsis muscorum frondosorum, by C. Muller. Berlin, 1849-6i. 

Mosses o£ northern India, by Mitten. London. 

Licukns. 

27. Introduction to Cryptogamic Botany, by BcFd.* M. J. Berkeley. London^ 
1867. 

88. Selecta Fnngorum carpologia, by L. R. and C. Tulasno. l^aris, 1861-65. 

29. Lichens : J. A. S. Ben., X. 828. 

30. Systems Mycolagicurn, sistens Fungorum genera ct species, by Fries. Lun- 

doB, 1821-28. 

Fines. 

31. Synopsis Coniferarum, by Endlicher. St. Gall, 1847. 

32. Pinetum : being a synopsis of all the coniferous plants as yet known, by 

G. Gordon. London, 1876. 

83. Description of the genus Finus, illustrated with figures, directions as ta 

oultiration, and remarks on the soToral species of the family Conifers^ 
by B. E. Lambert. London, 1828-.37. 

OXUEBS. 

34. Melastomaceamm in Museo Farislensi moaographicce doscriptionis ten- 
tamen, by C. Naudin. Paris, 1849-63. 

36. Bumphia sire commentatio botanic® imprimis do plantis Indi® orientaliSn 
byBIumc. Leyden, 1836-48. 

36. Flora orientalis sire enumeratio plantarum in oriente a Gracia et iEgypto 

64 Indies fines obserratarum. Basil, 1867-78. 

37. niustrations of the genus Carez (Cyperacea), by F. Boot. London, 1358- 

37. 

88. Orchids and how to grow them in India, by S. Jennings. London, 1875. 

89. Genera, sod ^^ps of orchidaceous plants, by J. Lindley. Londmi, 1830- 

88. 

80 . London, 1888 . 
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41 . Hot* Indies, being absrstematic account ol the plants of British India, by 
J. D. Hooker and T. Thomeon. London, 1866. Though siipcrscded by 
the Tiora of British India,' this volnuic is Taliiabie for its intro.liio- 
tion, giving a history of Indian Botany and the geographical distribu- 
tlon of plants. 

Bxotic Flora : or figures and deacriptions of new , rare or interesting exotic 
plants, by Sir W. J. Hooker. Eklinburgli, 1823-27. 

^8. Historia naturalia ralraarum, by C. F. de Martina. Munich, 1823 - 60 . 

44. Palms of the British East Indies, by W. GrilKth. Calcutta, i 860 . 

•41^ Bhododendrons of the Sikkiin-IIimal.aya, by J. 1). Hooker. Lomlon, 1849-61. 

46. Fanjdb plants, comprising botanical and vcniacular names, and the uses of 

most of the trees, shrubs, and herbs of economical value, growing within 
the province; intended as a hand-book for officers and resideuts in the 
Fan jab, by J. L. Stewart, M.D. Jjahore, 1869. 

47. A catalogue of the plants of the Fanjab and Sindh, to which arc added some 

others that from their present geographical proximity may be found 
hereafter to occur in the Fanjab, by J. fi. T. Aitchison, M.D. Loudon, 


1869. 

48. Illustrations of the Botany and other branches of the Natural History of the 

Him&layan Mountains and pf the Flora of Cashmere, by Dr. J. F. Boyle. 
London, 1889-40. 

49. Plant® Asiatic® Variores; or descriptions and figures of a select number of 

unpublished East India plants, by Dr. Wallich. Loudon, 1830-32. 

60. List of dried specimens of plants in the East India Company’s Museum, by 

the same. (Calcutta? 1840-48). 

61. leones Flantarum Indim oricntalis, by R. Wight. Madras, 1838-66. 

6S. Frodromus Flora Peninsula India orientalis, by K. Wight and G. A. 
Walker-Arnott. London, 1834. 

63. lUustrations of Indian Botany : or figures illustratiyc of each of the natural 
orders of Indian plants described in the preceding works, but not confined 
to them, by R. Wight. Madras, 1838-60. 

M. ninrtrationB of Indian Botany, principally of thoBouthem part, of tko 
Penlnraia, by B. Wight. Gla.gow, 1831. 

5(. The Indian Botanical works of W. Griflith, arranged by J. MseCK^and. 

London. 1848.54. Containing notes on, and plates of, many spec es. 

M, A hand-book to the Indian Biota, by Major H. Drury. Tiavancoio 
Medrai, 1884-69. 

Economic Botant. 

Hy main anthorltle. on the economic botany of Knmaon arc Madden, Stewart, 
and Brandis. _ 

Ibddan'i artlolee will be found in the Jonwl of Ai,i 

XV.,, 9 (1845), XVI., IV.(.845^ 

intheJonmalof theAgri-Horticutura j, g on Nepileoe flora. 

»3< vn.,75, 199, and VIII.. 5. Agri-Hort 

MtrtM npen the pine, of the N. W. Hinrnlay* by Dr. Clegh 

Crt.,XIV.08«*)- 
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llepori on the deoddr foreete of Basiliir, by Dn. Brandis and Stewart attd Cap- 
tain E. Wood. Calcutta, 1865. 

Report on the food of the inhabitants of the district of Bijnor, by Dr. J. L. 
Stewart. Sel Rec., North-Western Provinces, XXXVIll., 36 ; II., N. S., 
463. Tiic same writer's article on The Sub Siwalik Tract, with 
especial reference to the Bijnor forest and its trees, and an account of 
their useful products," appeared in the J. Agri-Hort., XIII., 365, in 1864. 

Statistics of Knmaon, p. 344, Agra, 1851, gives a list 6f the principal agricul- 
tural products based on Madden. The Garhwul Settlement Report, 
Allahabad, 1866, gives a similar list (app. 13) based on the same authority. 

Forests of Kumaun. In. Rec. Supp., VIII. 6—16. Records, North-Western 
Provinces, Pt. XVIII , 374. on the Bhabar and Tarai 

On the cultiration of Imphee, by N. A. Dalzell, J. R. A. S., XIX., 30. 

Fobests. 

Timber trees, timber and fancy woods, as also the forests of India and of East- 
ern and Southern Asia, by E. Balfour. Madras, 1862. 

Collins* Report on the caoutchouc of commerce. Tendon, 1873. 

The useful plants of India, by Major II. Drury. Madras, 18.‘)8. 

English index of the plants of India, by H. Piddington. Calcutta, 1833. 

Oyclopoadiaof India and of Eastern and Southern Asia, commercial, industrial, 
and scientific, by E. Balfour. Madras, 1873. 

The Forest Flora of North-West and Central India ; a hand-book of the indlge- 
nons trees and shrubs of those countries, commenced by the late J. L. 
Stewart, M.D., continued and completed by D. Brandis, Ph. D , London, 
1874. By far the most valuable of all the preceding for its accuracy and 
its practical application of science to economic purposes. 

Report on insects destructive to woods and forest •>, by R. Thompson. Sel. Rec., 
North-Western Provinces (2nd ser.), I., 377. 

On the seasoning of wood for practical purposes, by G. Paton. V., 444. 

Experiments on the strength of Sal timber, by C. B. Thornhill. Jbid.f V., 454. 

Beport on the pre.sent state of the Sub-Iliin41ayan forests below Kumaon and 
* Garhwal (1861), by Major II. Ramsay, Gas., North-Western Province, 
Suppt., December, 19th, 1861 and Webber's forest survey. 

Beport on the forests in the Bhigirathi Valley, by Major G. Pearson, Scl. Bee., 
North-Western Provinces (3nd ser.), II., 117 ; HI., 106. 

Beport on the Sub-Himalayan forests of Kumaon and Garhw£l, by the same. 
Jbid.,U., 136. 

Report on the Deodar forests of Jaunsar-Bawar by the same. II., 373 ; 
m., 189. 

Tobacco. 

R^rt on the production of tobacco in India, by J. E. O'Connor. Calcutta, 1 873. 
This work gives a summary of ail the information available np to the 
date of its publication. 

SyD<q;MiiB of onr knowledge of tobacco cultivation and manufacture, by P. 
Robinson, Cir. H. H. H. of Board of Revenne, North-Western Provin- 
ces, dated 6th September, 1873. Contains anwers to some fifty-fire 

« questions, compiled from reports and works, a list of which is giren. 
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TcgSTding the toVacco monopoly in the Prceidency of Fort St. Oeone 
and the propo«d lory of a tax on tobacco in the other pruldenelee! 
Calcutta, 1870, 


Silk. 

Some account ol Silk in India, especially of the various attempts to cncourago 
ond extend sericulture in tliat country, by J. Geoghegan. Calcutta. 
Annual Reports on sericulture in Dehra Ddn in the Proceedings of Govern- 
ment, 1878-81. • 

Notes on the Bombycida as at present known to us, by Captain T. Hutton, 
SuppUf Gaz, of India, for September 2nd, 1871. 

Cotton. 


Cotton : an account of ita culture in the Bombay Presidency, by W. B. Casseis. 
Bombay, 1862. 

The Cotton Hand-book of Bengal, by J. G. Mcdlicott. Calcutta, 18G2. This 
work giyes from official aources a digest of all the information available 
on the subject of the production of cotton in tliese provinces to the 
date of its publication (pp. 165-217.) 

Parliamentary papers on * Cotton Cultivation in Bengal.’ 1857. 

Culture of cotton in India, by J. F. Royie. London, 1861. 

Review of measures for the improved cultivation of cotton in India, by the 
same. 1869. 

Cotton in India, by Dr« Forbes Watson. London, 1859. 

Experiments in cotton cultivation in the North-Western Provinces, Sel. Rec., 
North-Western Provinces, I, N S., 114. /6W., III., S. S., 91. Thomason 
despatches, II., 38. 

Area and outturn of cotton crop, North-Western Provinces, 1869-70— 1874-76, in 
Sel. Rec., North-Western Provinces, IV.- VI. 

Cotton in India, OU. Ber., XXXVII., 1. 

Cotton soils, J., A. S., Ben., V., 314. 

B^orta of the Cotton Commissioner with the Government of India. 

Reports of the Manchester Cotton Supply Association from 1858. 

Hand-book of the Cotton Trade, by Ellison. London, 1868. 

. Administration of the East India Company, by Kaye. App. (c.), 689. 

A pwMal Reports of the Board of Revenue, North-Western Provinces, on the 
onlture and outturn of cotton in these provinces. 

Notices of experiments in the Sahiranpur Botanical Gardens. Reports 

Cotton trade in India, J. B. A. S., XVII., 346. 

Cotton in Hharwdr by Marshman. Ibid., XIX., 351. 


FxdRks, &c. 

rous plants of India fitted for cordage, clothing, »»<! by 

of the cultivation and preparation of flax, hemp, an ei » 

J.P. Roylo, M.D. London. 1866. This valuable work 
mary of nearly all that was known up to its 

fibre, of graL, sedges, liliaceous plants, plantain-, palms, flax, juto, 

beatD, Md nettlei. 
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The cttltiratioQ and manufaoture of flax in the North-Western FroTlneei,'lf. 
Dr. Jameson. Sel. Bee., North-Western Prorlnoes, Ft. XXXV., 4, and 
III., N. S., 832. 

Notes on the subject of paper-making in India, by W. S. Stiren, M.D. Sel. 

Bee., North-Western Provinces, III., N. S., 249. 

Be^rt on the process of tanning observed in the Government tannery, Cawnpore. 
Ibid. (2nd ser.), III., 201. 

Note on the Chu-ma or grass-cloth plant of China. J.' , Agrl-Hort« Calcutta^ VI., 
219 ; VII. Part 1, 18 ; Part II., 86. 

Notice of the Rhecas or nettle-grasses and other textile fibres of Assam. /AtJ., 
VII., Part I., 216 ; Part II., 52. 

Beport on the trial of Greig’s machine for extracting Bheca-fibre at Sah4ranpur 
in 1872, by Lieutenant-Colonel Hyde. Calcutta, 1872. 

B^rt on the preparation and usee of Bheea-fibre, by Dr. J. Forbes Watson. 
London, 1875. 

Preliminary report of the Committee appointed by Government to test Rheea- 
^ ibre-extracting machines in the competitive trial held at Sahiranpur in 
' Septembr-October, 1879. Allahabad, 1879. 

XotEr- Tho works marked with an asteriak hare been oonsnlted by Mr. V. Duthle in Ul 
notice of ToalculUvation in then provinces. • , 

Tai. 

" ll^ort on the tea-plant of Upper Assam, by W. Griffith. Calcutta, 1836. 
Account of Assam, by W. Robinson. Calcutta, 1841. 

Notes on the cultivation of tea in Assam by J. C. Marshman, J. B. A. S., XIX., 815. 

* Tea cultivation in Kumaon, by J. H. Batten, /6id., X., n. 131, and J. Agri.- 

Hort., Col. V., Ft. IV. (1878). 

* Beport on the culture and manufacture of Tea in Kumaon and Garhwftl, by Dr. 

W. Jameson. Calcutta, 1843-45 (J., Agri -Hort., Ben., Vols. II. and IV.) 

* Beport on the progress of the culture of the China Tea plant in the Him&layaia 

from 1835 to 1847, by J. Forbes Boyle. London, 1849. 

* Beport on the Tea plantations in the North-Western Provinces, byB. Fortune. 

Agra, 1851 ; and Sel. Reo., N.-W. F. (2nd ser.), V., 401. 

Jouns^ to the Tea-countries of China, by the same. London, 1852, 

Suggestions for the importation of Tea-makers, implements, and seeds from 
. China to the North-Western Provinces, by Dr. W. Jameson. Agra, 1852. 
B^ort showing the present condition and progress of the Government Tea plan- 
tations, by the same. Gat., 19. •W, P., Suppt,^ 26th March, 1861. 
Government Tea plantations: the yield of the factories and the support given tb 
private capitalists, by the 8ame( 1862). Sel. Bee., N.-W. F. (2nd ser.). V., 428. 

* See also the annual reports on the working of the Government Tto plantations i 

that for 1862-63 is given in Sel. Bee., N.-W. F., V. (2nd ser.), 430; fqr 
1868-64 in /5td., Ft. XLIIL, 1 ; for 1864-65 In Ibid , Ft. XLIV., 1 1 fb'r 
1865-66 in /5tU,.Ft. XLVI., 1; for 1866-67, /Aid., 82| for 1867-68 
in /Aid., 1., 1 ; for 1868-69 in /Aid., U., 438, &o. 

* Indian Agriculturist, pam'm. 

* Indian Tea.Cnltute, by A. Burrell. J. So& Arts, ZXT. (1877). 

* Enmaon Tm. Saunders* Moi^itli. lfilg.4 Stoch, 1861, p. 880. 
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: • Xte Committee Beporle, Including lottcm from W«lleh, Feicouet wd othem. 

.. 18S4*S8> ^ 

• Tropical Agriculture, hyV. S. Simmonda, 1877. 

Drugs. 

Materia Indies, or artielee employed by the Hlmiooe and othete in medicine 
arts, and agriculture, by Dr. Ainalie. London, 182G. ' 

The Bengal Dispensatory, chiefly compiled from the works of Roxburgh, Wallich 
Ainslie, Wight, Arnott, Royle, Pereira„Lindley, Richard, and Ke by 
W. B. O’Shaughnessy. Calcutta, 1842. ‘ 

The Pharmacopmia of India, by E. J. Waring, M.D. London, 1868. 

Bemarks on the uses of some of the bazaar medicines and common medical 
plants of India, by E. J. Waring. London, 1874. 

The Indigenoiu Drugs of India : or short descriptiyo notices of the medicines, 
both vegetable and mineral, in common use amongst the natives of India, 
by K. L. Dey. Calcutta, 18G7. 

Supplement to the Pharmacoposia of India, or a catalogue of Indian sjmonyms 
of the medicinal plants, products, inorganic and organic substances con*, 
tained in that work, with explanatory and descriptive remarks, &c., in 
fourteen languages, by Moodeen SherrifC. Madras, 1869. 

APPENDIX A. 1. 

Table of raiee according to which farmers of the forest dues in 
Kumaon were authorised to collect m 1847. 


A. p. 
6 0 
8 0 
0 
0 
0 
0 


Bach cart-load of wood 
„ „ of sdl logs (JaitaM) ... 8 

„ wooden sugar-mill ... 8 

„ cart-load of rafters (Aarfr), 8 

„ „ of ebony ••• 4 

„ „ of bambua ... 6 

„ pony-load of ditto ... 0 

„ head-load of ditto ... 0 

„ bhangy-load of ditto 1 

„ cart-load of bhdftar gross... 6 
„ pony-load ditto 0 

„ head-load ditto ... 0 

„ cart-load of tdt reeda ... 6 

■I pony-load of ditto ... 0 

„ head-load of ditto ... 0 

„ caxt-load of grass ... 6 

„ „ of mifay ttt 4 

M bollock-load ditto ••• 0 

„ head-load ditto me 0 

M of catcdiii ••• 8 


Each cart-load of burnt lime ... 
„ „ knnkur 

„ pony-load of limo ... 

„ ass-load ditto ... 

„ pony -load of lac ... 

„ head-load of ditto ... 

„ pony-load of p(p'irmor ... 

„ heail-load of ditto 

„ cart-load of charcoal 
„ bhangy-load of baskets ... 
„ ditto of wooden utensils, 
,, head-load of ditto ... 
,1 pony-load of ruina *.• 

head-load of ditto 


Catechu furnaces. 


One in Kota 
.. I. Chaubhainsi... 
;; „ TaiiBdM ... 
, „ Chh»Iih»t» ... 


Rs. a. 
7 8 
4 0 
2 8 
6 8 


The gtulng due. were three ennae for each buffalo and one Mna 
«>wor bnUockpaatoriog in the Bhibar dating the year, with the ^ 

tlon.:-C.lTe.o*dlkiBd.«ptotwoyear.of age. all cattle 
In carriage, all cattle bmi fide the property of a hill head-nian *“*“ belong- 

ing to the head-men of the Bhabar villages, an 
•otually residing in the Bhabar all the year round. 
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APPENDIX A. J. , 

The followiog^^ble 5hows the duties which the farmers wer^ ^ 
permitted to levy by Mr. Shore* in Dehra Dun in 1826;— 

TahU of dutm levied in the Ddn fe/itesU in 1826. 


Article. 

ill 

Per 8 bullock 
cart ■» 15 
maunda. 

I- j 

VA 

til 

ISb 

a 

Hi 

ii«i 

14 

◄ 

1 

ll 


Bs. a. p. 

Bs. a. p. 

Ba. a. p. 

Bs. a. p. 

A.p. 

A. p. 

A. p. 

Sin^ tein and ebony of 

6 0 0 

iQwo 

3 8 0 



6 0 

3 C 

any size. 

Each wooden 8ugar*mill, 
Bambus 

0 12 0 
0 6 0 

0 18 0 
0 4 6 

0 13 0 
0 3 0 


: 0’ 9 

0 6 

0" 9 

Beam for sugar-mill ... 



0 8 0 

0 3 0 

mm 

na 

KKl 

Nd/ of any size 

0 8 0 

0 6 0 


0 1 6 

1 0 

0 6 

0 9 

Fire-wood and timber 

0 6 0 

0 4 6 


0 1 C 



KKJ 

not expressly specified. 
Bdbar and adnj grass 

0 8 6 



0 1 6 

H 

0 6 

0 3 

Bing&ls for hnkka stems, 

3 0 0 


■■w 

wimtiM 

7 6 

mm 

3 a 

M reed for matting ... 

1 4 0 



0 4 0 


1 6 


Khat or catechu 

6 10 0 

4 3 0 

3 13 0 

1 3 0 

m] 

7 0 

3 6 

liZO tt« <•< 

HEM 


0 14 0 

0 6 6 

mm 

3 0 

iBVl 

Lime ••• 

0 4 0 

0 8 0 

0 2 0 


BE 

BH 


Charcoal ... ... 


U 6 0 


[0 1 f 

n 

H 

1 0 3 


APPENDIX A. 3. 

Revenue of each Fokest Division. 


Tear. 


Kumaon. 

Naini 

Tdl. 

Bani- 

khet. 

Garh- 

wal. 

Dehra 

D6n. 

Bbagi- 

rathi. 


1866-66 


Bs. 

2,69,644 

Bs. 

see 

Bs. 

Bs. 

2,4B/K)5 

Bs. 

40,431 

Bs. 

Bs. 

1866-67 

ee« 

BB-ffVlj'J 

V.# 


2, 28, .367 

43,729 

ft 


1807-68 

Me 

1,78,469 


.. 

1,77,369 

41,160 

•tt 

•it 

1868-69 

••• 

1,73,601 

... 

... 

1,88,733 

40,333 


• at 

lb69-70 

••e 

2,66,333 

... 

... 

1,48,972 

84,262 

4,608 

... 

1870-71 



... 

... 

1,11,746 

1,30,380 

31,943 

16,461 

6,86,924 

36/189 

1,S8/i9l 

1S71-72 

... 

1,10,163 


1,296 

90,819 

1873-78 

... 

2,67,339 

mEm 

1,981 

3,08,700. 90,288 

6,94,013 

3,33,834 

1878-74 

... 

3/16,687 

M46 

3,S92 

1,63,796 

78,270 

4,66,591 

6,12,339 

1874-76 


3,76,373 

3,97,884 

1,739 

6,000 

1.16,946 

3,00,946 

81806 

3,84,876 

3,63,017 

1876-76 

... 

6,124 

16,697 

67,631 

1,00,480 

3,33,247 

1876-77 


8,18,166 

18,010 

11,686 

1,40,333 

67/)33 

87,964 

3,os;e28 

1877-78 

tt* 

1,79,364 

16,286 

13,073 

1,73,348 

77,221 

1,31,139 

2,07,098 

1878-79 

••• 

1,70,866 

1,65/174 

17,166 

63,364 

7,166 

1,31,876 

48,490 

1,09,623 

9,62,436 

3,14,466 

1879-80 


31y430 

1,11,794 

41,483 

60,970 


yVofe.— In 1879-80 the Tons division was sepaiated from Jaunsir B&war, and 
for that year the adjusted accounts ^ow Hs. 43,876 for Jaunsftr-Bilwar and 
Hs, l,70,68i for the Tons division. 


i Mr. Shore to Commissioner, Eumaon, 16th September, 1896. 
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Bngtish and bota- 
nlciitorvernactt- ' 
lar names. 


Measurement. 


18 Acacia Catechu 1 

(cAaran.) 

19 D.)« (mAmla) ... 

50 i)o. (Aa//i) 

51 Do. (milsal) 

32 Da. (parts of carts) , 
23 1 ) 0 . (ditto) 

94 Large bedsteads ' 
made of sAl, sisu, 

" saudsn. 

9ft Do. of other iroods 

S6 Do. as 34 

37 Do. at 36 

9ft Legs of bedsteads 
as 84. 

99 Do. as 2ft t.. 

80 Do. as 94 

81 Do. as 36 

82 Small bedsteads 

as 24. 

88 Do. as 36 
84 Do. aa 24 

88 Do. as 26 itt 

86 Boxes as 24 

87 Do. as 26 
8ft Do. as 24 

89 Doi. as 96 ••• 

40 Do. as 24 

41 Do. as 26 , 

42 Bambus saraincAa 

bohga, 

48 Kandifu — 

44 Chhanyu and 
ehhari, 

46 Paina 

46 RoUi ... tt* 

47 DoU ... 

48 . Bhdbori ■••• 

49 Chiraln*ai for uten- 

sils. 

60 Large bambu box* 

61 Smidl ditto and 

basket. 

62 Ditto basket ... 
68 Sticks and fishing 

roda. 


Length up to lit' Pet'score 14 0 0 ' 
girth to So". 

., 6' „ 80" ... „ 6 4 0 

Length as it may ,, 4 10 

1 be la". 

I Length up to 8' Per each 0 3 0, 


girth 8". 

« 14' 8" ... 

6 ' 10 " ... 
Girth of legs, 
heads aboye 17" 

Ditto 

Girth of legs, 
heads up to 16" 
Ditto 

Girth of heads 
above 17" 

Ditto .*• 

Girth of head up 
to 16" 

Ditto ••• 

Length op to 7' 
girth to 10" 
Ditto 

Length up to 4' 
girth to 10" 
Ditto 

Length op to S' 
girth almve 60" 
Ditto 

„ girth 31" to 6o" 
Ditto 

„ girth up to SO" 
Ditto ••• 


Long up to 24 feet 
„ 26' or oyer. 


0 1 0 I 
0 1 0 j 
0 18 0 *1 


I Pieces. 

0 0 9 >> 4»809 


Ter 100 
scores. 
Per head- 
load. 
Each 


0 0 6 J 

14 0 

0 10 0 
0 10 0 
0 6 0 
0 4 0 
0 t 0 

IS 0 0 37,800 scores 

9 0 0 96,000 „ 

7 0 0 120,000 „ 

4 0 0 •» 

0 0 6 3,000 « 

0 10 2.900^ 

14 0 0 with 44. 


0 4 ? Pieces. 

f 16,000 
n a ' 


9^ 
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5§ 


. English and botanical or Tciniacttiar 
names. 


54 

56 

66 

67 
66 
69 
60 
6i 
02 
63 
6t 
66 
66 
07 

68 

69 

70 

71 

72 

78 
74 
76 

76 

77 
76 

79 
60 
01 
6s 

63 

64 
66 
66 

67 

68 

89 

90 

91 

92 

93 

94 
96 

96 

97 

98 

99 

iqo 

10 ) 

103 

104 
106 
)U9 

107 

108 

109 

110 
111 
112 


Royalty. 




Bs. a 

?• 

Scale plates .. ... ... 

Each 

0 0 

1 

Malting (eliaMi) ... .*• 

Per yard 

0 0 

3 

Box made of cane, large ... 

Bach 

0 1 

0 

Do , small ... .m 

II 

0 0 

9 

skin of Barasingha ... ••• 

*1 

0 8 

0 

Do. cow, buffalo, camel, large ... 

II 

0 4 

0 

Do. do. deer,middUng «. 

II 

0 2 

U 

Do. do., small ... -.m 

II 

0 1 

0 

Do. sheep and goats ... ... 

II 

0 0 

6 

Shoes ... , ... 

H 

0 0 

6 

Uorns of stag, deer, &c.... ... 

II 

0 0 

6 

Footstools (mora) m 

II 

0 I 

0 

Bopes of mdtjan and boddla 

» 

0 0 

8 

Each gold- washing sieve ... 

II 

5 0 

0 

Cart wheels, large ... 

II 

1 12 

0 

Ditto, small, 

II 

1 4 

0 

Farts of carts ... ... 

»• 

0 4 

0 

Stools (p(ta) ... 

II 

0 1 

6 

Wooden platters and pots, large 

II 

0 1 

0 

. Ditto, small ... 

11 

0 0 

9 

Ditto, large of B. malabarkumt 

11 

0 0 

9 

Ditto, middle 

N 

0 0 

6 

Ditto, small ... 

II 

0 0 

3 

Wooden shoes ... ... 

n 

0 0 

3 

Scai4 beams, spoons, and sieves ... 

II 

0 0 

I 

Nigali (dtwat and iahhti) ... 

II 

0 0 

3 

Spinning wheels ... ... 

II 

0 2 

0 

Drums ... ... 

»» 

0 1 

6 

Kative musical instruments (dWtora), 

II 

0 0 

3 

Gun stocks ... ... 

II 

0 0 

6 

Various seeds dry and gums 

Per seer 

0 0 

3 

Diito green ... 

II 

0 0 

1 

Ditto do. and resins, 

,1 

0 0 

9 

Ditto roots And fibres ... 

II 

0 0 

6 

Bark of the pomegranate ^ 

H 

0 4 

0 

Powder of Malloins phiUipinensis ... 

II 

0 2 

0 

Various drugs . .«• ... 

II 

0 1 

6 

Piper lonyum ... 

II 

0 2 

6 

Piper BubiOf eordifoiia, honey, &c. ... 

II 

0 1 

0 

B&naloohan ... ... ... 

|l' 

1 10 

0 

Lac .;. 

*1 

0 1 

3 


Catechn 

Seeds of Pr insepia utilis itatAwa) 

^ Dried root of JJatisca fantutbina 
Mjfriea sapidof khaa-khas, and gum 
CtnnamonwM T'amd/a, &c. 
Wodd/ordia^oribandaf ^e, 
PfUgsofsorti : 

Mtka &c., ... ... 

Drugs of sorts 
Ditto ... 

.Bkrk of CinnamoHtm Tamaln 
Drugs of sorts . ... 

String and rope of md»j and bdbar .. 
Wpa t ••• •! 

BMin of Pimu longifoha (birja) „ 
Ditto bdkhar-birja 
Bhubarb (dolu) ... 

Acorut caiamut (bach) ... 


Average 
annual export. 


4,000 

3,400 


Pieces 

’ 86,000 


In 17. 


1 4 0 
1 0 0 
0 8 0 
0 4 0 
0 4 0 
0 4 0 
0 4 0 
0 2 0 
0 3 0 
0 12 0 
0 6 0 

0 8 4 
10 0 0 

1 4 0 
0 8 6 
0 12 0 
0 4 0 


- 45,600 pieces. 


660 maandSi 

460 

II 

160 

II 

403 

II 

6,800 

II 

t76 

n 

170 

II 

560 

II 

900 

II 

5 

II 

713 

II 

8,000 

w 

5 

II 

4 

II 

1,800 

If 

846 

II 

2,200 

w 

lOO 

M 

I 500 

H 

100 

II 

150 

II 

6)6 

N 

80 

tt 

75 

n 

178 

II 

88 

II 

50 

II 

11 

IS 

646 

w 
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OF THE NORTH-WESTERN PROVINCES. 
Notes on tub abotb lkst. 


I. Includes— 

(fly-Bibar the B,«. of B. S. a»gu,m>,, •Bi ,«,*» 

referred to at p. 808. 

(ty—BlnJ, the leaTe. of S. tnmja, need for thatching. 

the lea™, of other reeda naod for the aame purpoiw. 
and nir^i, parts of 5. , 

(€)^Tdt, the culms of S./uwum and C. lanit/er. 

(/■)— S£nA, the culms of Antrthenum muricaium. 

X Include* amall reeds of the p/itero (T. Ehph mina), the reel* of the woiha 
iVyptrui tegetifarmU) and the leiiTes of the khajir (Pluenix tglvirtrU). 
6. Inelodes the reeds of the nal-tura ( Phr<tgmite» nepalensU). 

6» Includes the leares of the slrala {Andropogon sp^m) And bambuused for 
fodder. 

48 . See page 810. 

•7. These are ropes male from the (HfiuAiRto FaAh'i), page 793, and 
boddla ( Sterculia colorata), page 798. 

68. A royalty is levied on each sieve or rocker used by the gold*washcra 
85e Under this head comes the following:— 

Dry ooN/dythe fruit of P. Embllc i known as Emblic myrabalanH,pago 777. 
Dry haraira^ the fruit of T. Chebula known as Chebulic myrobalsns, 
page 779. 

Mockarasg the gum of the Bombax maiabaricum (page 764) and Moringx 
piRrggoap^rma (page 1&i)g Mochkand, the root of Edipta erectitg page 736, 
Buli-ki~d4na^ the seeds of Mallotus philUpinensis (page 776). 

66 . Under this head we have the green fruit of the aonla and haraira. 

Dry bahentg the fruit of T. beterica, known as Bclcric myrobalans, x)age 777. 
Amaltd$t the pods of Cassia fstula, page 779. 

the leaves of Ocimum smeiuntg aud the flowers of the dhdk or 
Buiea Jrondoaa^ page 77B. 

67. Under this eomc:— 

The resin of the «4/ (page 786) and the galls of Pistacia inUgerrima 
known as kakrasiHgi, page 746. 

68. Under this head are included the following fruits, roots and fibres 

Green p(pla, the fruit of Piptr silvaticum, page 705. 

Kdla-j ra^ the fruit of Cnrum Caruig page 706. 

Bildi-kundg the tubers of Pueraria tuberosa, page 748. 

The fibre of the pods of the cotton -tree, Bombax malabaricumg page 791. 
61. Under this head we have the following;— 

Kaddi, 

K&tki, plants of the gcwis Ophelia used for bitters, page 744-46. 

Bdlchar, loot Qi NardostachgsJatamansig page! iZ. 

68, Under this heail the following are included 
Piptamoft the Piper silvaiicumg page 706. 

Mttnjit-ka‘jarg root of Rubia cordifoliUg page 773. 

MatUf seeds of Abrus prectUori m 5, page 724, and sahat, honey. 

116 
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94 . 1 b the BilicionB secretion frQm ihe joints of the bambn, also known, as taba^ 

•htr. 

98. Sec page 742. 

99. See pages 70S. 

100. Seepage 706 for C. Tamala. This head also includes 

Boots of various kinds exported as hand and Kinjora-ki-jar, the roots of 
the different species of Berberint page 728. 

The seeds of Pharbitis Nil (bdMdna)^ page 746 ; and the roots of Hedy- 
chium spicatum {kapitr-kaehri\ page 738. 

101. This head includes the following 

Dhdi-he-pMlf the flowers of Woodfordia florihunda, page 778, Chhalatu 
oak-bark. Pakhda-bed^ the root of Saxifraga ligulatOf page 749. Nisot^ 
the root of Ipomoea iurpethum^ and the bark of Stjmplocoe cratagioidee 
{lodh\ page 778. 

102. Under this head come the following 

Tdngt the bark of Rhus Coiinus^ flowers and bark of Cedrela Toona, page 
778. Nagarmoiha, roots of Cyperus juncifoUus, page 774. PU pdpra, 
seeds and leaves of Fumaria paruijlora^ page 737, fruit of Eioeagnus 
umbelhta, page 738, and seeds of A. Catechu. 

103. Includes Ritha^ the seeds of Sapindus detergens, page 749 ; Selkhari, a white 

clay and manjU. 

104. Ck)mprises giloif the roots of Tinospora eordifotia, page 752, medicinal 

herbs of sorts and phindaru {Cohcaaia himalensis f) 

106. Includes various mineral drugs. 

107. Includes Rhus vernieyera, page 785, and makoi. 

APPENDIX A.6. 

List of rates for the sale of Umber ai Udmnagar and Moradabad 
Government Forest Depots. 


. 

Name of timber. 

Measurement. 

Class. 

Rate per cubic foot 
at 

Bimnagar. 

Morad- 

abod. 






Bs. a. p. 

Bs. a. p. 

Sal karis ... 



12'X6"X4'' 

1 

16 0 

1 8 0 




Ditto ... 

II 

0 16 6 

1 2 0 




Ditto ... 

III 

0 8 0 

M. 




10X6X4 

I 

1 6 0 

1 7 0 




Ditto ... 

11 

0 16 8 

•88 



^B 

Ditto ... 

ill 

0 6 0 

••• ; 



^B 

13X8X6 

I 

1 6 0 

844 



^B 

Ditto ... 

II 

BKKl 

• •• 

Ditto ... 

M* 

... 

8X4X4 

11 

0 16 6 

••4 
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Iwt of rates for tlie sale of tMer al ipinirmjar and Moradabad 
Oooernment f<yrest Depots— (concliideil). 


Name of timber. 


Hate per cubic fool 
at 


Messuremeut. Class. 


Ramimgar. 


Rs.a. p. Rs. a. p. 


Salkaria. ... 

Ditto ... 

Ditto ... 

Jftman karis ... 

Ditto ... 

Haldu karis ... .»• 

Ditto ... ... ••• 

Cliir karis ... ... 

Ditto ... 

Ditto ... ••• 

Ditto ... 

SM sleeper ... 

S&l karis ... 

Sil logs squared with axe if pur- 
chased unselcctcd from one end 
of the line five logs or over. | 
Ditto ditto selected 
Ditto round, class I., if purchased 
unselccted from one en<i of the 
line 10 logs or over. 

Ditto ditto selected ... 

Ditto round mixed class if pur- 
chased unselccted from one end of 
the line 10 logs or over. 

Ditto ditto selected ... 

Ditto round, class II., if purchased 
unselectcd from one end of the 
line 10 logs or over. 

Ditto ditto selected ... 

8&l kolhus selected 


8X4X4 
CX4X4 
Ditto 
10X5X4 
Ditto ... 
12X6X4 
Ditto ... 
Ditto ... 
Ditto ... 
10X6X4 
Ditto ... 
10' X 
16X5X4 




INDEX 1 


GENERAL. 


Pagi. 


A. 


AboTS 

AfghiiSstfin, itB extent and people, 33, 34 
Agar Sera mine ... 

Akaa «- ••• 80,21,22 


'76, 818 
711 
297 


Alder ••• 

Almond •*. ... 

Alum ... , 

Amaranth, hermaphrodite 

„ cuBtard ... 

Apricot ... ••• “• J J 

Arrow-root ••• - 

Arflenlc ... ... 

As&m, itB tribes 16, 27, Talley 71 » 

AibeBtOB ... ••• . 

Atmospheric preBBure and winds, 222, 230, 
[232 to 239 

Ayalanches ... 

B. 


• 

Page. 

Bodos ... 

... 22, 24, 27, 28 

Bodpas ... 

... 23,24,31,38 

Borax ... 

... ... 293 

Bournonite 

... 282 

Box ... 

... ... 818 

Braiimaputra basin and subordinate 

systems ... 

... 69 

Bread fruit tree, St. John’s ... 884 

Buckwheat... 

... ... 698 

Building stone 

.M ... 296 

Bullace, yellow 

712 

Butter tree 

... ... 716 


C. 


Bael ... 

Bamboo 809, its nsefulnesfl as a 
peptr-uaking material ... 8ii 

Barley .. ... .. 

Barma-Tibctan tribes 20 , 23, their 
lansnaffe ••• ...17,-0 

Bnrometrio tides 222, 226, 227, 228 
in 

aconite-leared kidney 
„ black-seeded kidney 
ft castor ... 

„ French 
„ garden 

„ small’frnited kidney 
„ Soy . 

Beet ••• 

Beleric myrobalano ... 

Bengal, the people ol ... 

Bb4bar82,87, 117, its extent 86, 
distinctive feature 87, 88 oceanic 
theory regarding 88, 89, fluviative 
theory regarding ... 

Bhutan and Sikh im, the tribes of 23, 24 
Bhotiyas 24, 29, 31, 8G, 38 

Birch, Himalayan ••• 

Bisarh, its people and religion 29, w 
Blaini group of rocks ••• 


.M 694 
M. 696 
749, 772 
695 

... 694 
695 
... 696 
... 703 
... 779 
... 17 


Cabbage. . ... 

Carawaijr* ... 

Cardomum... 

Carob ... 

Carrot 

Catechu, Cutch 
Celery ... ... 

Cedar Himalayan 8.30, growth and 
durability of 831, Himalayan pen- 
cil 

Central Himalaya U5, nnmmulitic 
formations in 148, 108, eruptive 
rocks 149, General Strachey'sgw- 
logical description of 146, granite 

162, schists 152, slates and con- 
glomerates l63,fOBslliferouB rocks 

163, trias 166, jurassic group 166, 
Oxford clay 167, remarks on Ge- 
neral Strachey's description ... 

Cereals 

Chebulic myrabolans 
('hepangs ... 

Cherry, acid 
„ bird 
„ sweet 
„ wild 
Chestnut, sweet 
duckling vetch 
China grass 
Citron 

Climate, sketch of 


... 707 
... 705 
... 707 
.. 884 

703, 735 
... 776 


703 


843 


166 
... 684 
... 779 
24, 26, 29 
... 712 
... 712 
... 712 
... 712 
... 883 
... 694 
... 879 
... 710 
S02 to 206 


l"rtoJtl.virmuacular.ync>i.ym,S 

^;p« nr»ofKum.ouS79.«* 

GarhwiU . 



INDEX. 






Cinchona 882, unsuitabilty of the 
Hiiiidlaya of the Noith-Wcstern 
Froyinccs for the cultivation 


of . ... 

... 882 

Coriander .. ... 

706, 733 

Com, Indian ... 

... 687 

Cotton 

... 738 

„ tree... 

... 791 

Cowhage ... ... 

,.. 742 

Crab, Siberian ... 

713 

Cress 

702, 708, 740 

Croton 

... 728 

Cucnmbn ... 

... 701 

Ci:^min ... - 

... 706 

Currant, black 

714 

black and red ... 

... 714 

„ , red ... . „ ... 

... 716 

Customs, clothing and food of the 

people of the plains 

... 19 

-Cypress, ground ... 

... 842 

„ - Himalayan ... 

... 840 

D. 

Dards ... ••• 

...32, 34 

Dehra Ddn... 

86, 111,300 

Dhimals ... 

24,27,28 


Dune 86, 96, 99, Kayarda 97, Pinjor 
98, 121, Patli 98, Katri 98, Kota, 98 
Dill ... ... ... 745 

Drugs 720, list of, showing their 
nature according to native ideas 
an'l their real use in European 
medicines ... ... 72.3 

Dyes and tans ... 773 


E. 


Eastern depression of plants, defini- 
tions and exauiples of 324 

Egg-plant ... .>. ••• 703 




... 706 
708, 752 
... 763 
... 790 
... 694 
... 837 
740, 771 


Fennel, Indian ... 

Fenugreek... 

Fever ender 
Fibres ... 

Field pea ... ••• 

Fir, hlmdlayan silver 
Flax 

Food of the people 19, 693, of the 
hill population 678, 679 

Food grains, analyses of Q76, culti- 
vated ... - 683 

Forest history ••• ••• J46 

boundary disputes ... 848 

„ government 849, manage- 
ment of ... ••• ®76 


Forest divisions : Sub-Him&layan 

861, Kumaon 862, Kumaon Iron 
Company 856, Naini Tal 867, 
Jlanikhct 857, Garhw^l 868, Pstli 
Dun 860, Kotri 8G2, Dehra D6a 

862, Ganges or Bhagiratha 866, 
Jaunsar 867, Upper HiniHlayan in 
Kumaon and British Garhwdl ... 876 

Frankincense, Indian ... ... 729 

Fruits, wild and cultivated ... 709 


Furnace, figure and construction of 
smelting 129, improved appli- 
ances recommended 272, Chili 


furnace ... 

... 272 

G. 


Gaddis ... 

... 31 

Galchlia States 36, people of 

...36,40 

Ganges basin and subordinate sys- 

terns ... 

66, 67 

Garlio ... ... 

... 707 

Gar os ... ... 

22, 27 

Geau ... 

... 712 

Geology 111, its early pioneers in 

India 112; Herbert, his division 

of the rocks 112, Caiitley and 

Falconer 114, Strachey 

... 115 

Ginger 

706, 764 

Glaciers 107, 180, Pindari 107, 

182, 

motion of 188, Kuphini 

186 

Gold 

... 276 

Gold mines of Tibet 277. of Thok 

Jalang ... 

... 278 

Gooseberry ... 

... 714 

Goosefoot m ... 

... 696 

Gorkhdlis ... ... 

26, 27 

Gourd bottle ... 

... 700 

„ colocyntli 

... 701 

„ common snake ... 

... 700 

melon, wliitc ... 

... 700 

Gourd, squash 

... 701 

„ whito 

... 702 

Gourds 

... 699 

Gram ... 

69.3, 732 

Graphite 

... 292 

Grazing tax ... 

... 846 

Greens 

... 707 

Guava 

... 747 

Gums, pseudo 

i.. 783 

„ resin 

... 784 

„ true 

... 781 

Gnrungs 

...24, 26 

Gypsum ... ... < 

... 294 

H. 


Hail 

... 856 

Hayus ... ••• 

M. 86 

Hazel 

... 716 

Hemp 760, 799, cultivation of 

... 800 


T 




INDEX. 


Ilill-papoT nsnally called NepalcBe, 
mode of making ... ... 795 

nimalayan gin'-ian ... 737 

Himalaya, account of the pliyaical 
character i Btica of 4- 1 3, dcri vation 
of name 16, its mountain Rysteui 
7,9,10, 11, <12, 116, 116, 166, itH 
river baaina 6l , 62, its geological 
division 100, niattrials of in I , of 
younger formation than the hills 
of the Deccan and Central Invlia 
102, .. ••• 1^1 
Hin iuatin. application of the name 
of 18, boundaries and area of 77, 78 
llogpluiu.M ••• ••• 761 

Hop — 707 

Horse gram ... -• 696 

Horse radish tree ... — 742 

linmi'.ity in the Himalayan 
regions ... ... 240, 245, 247 


I.hoba Dapiilas 
Lichen 


I, rose 

Lignite ... ... ’’ 

Limbus .. ... 24 ^ 21 

Lime, sour „. 

,1 sweet 

Limestsiic ... ... 

Liquorice, Indian ... 
ljub-Nor basin and its system 

I/OtUB 

l.K)Vage ... 7ur> 

Love lies bleeding 
liower Himalayan sections 129, 
Simla region 130, Sirmur series 
131, 133, Knmaon section 139, 
Nepal seetiun 140, Sikkim sec- 
tion. 


Poye- 

... 70.3 
20, 21,22 
... 745 

... 778 
... 291 
24, 25, 26 
... 710 
... 710 
... 295 

... 724 
74, 87 
... 743 
706, 7.*10 
... 097 


Icc> wedges 
Indian eocene times 
Indian desert 
Indian shot ... 

Indo-Gangctic plain ... 


... 106 
... 102 
... 78 

.. 730 

6, 8, 79, 89 


Indus basin 63 , subordinate systems, (i4 
Indus plain .• ”• 77 

Ipecacuanha 

Irou mines 287, in Kumaou288, in 
Giwar 288, in Garhwal ... 289 


Jack-troe ... 

Juniper, weeping blue 


Kara'knrchms 

Kara-Tangutans ... 37, .3 

Khamtis... 

Khasiyas ... 22, 2 

Kirghiz ... 

Koch ... ... 24, 2 

Kohistdnis ... 

Krol group 
K&kis 

Kumaon Iron Works Comoany ». 
Kuneto ... ... ^ 


Lac ... ... «• 788 

Lakes of Kamaon and Garhwal ... 192 
LuBaa ••• ... 23, 39 

Lead - ... 290 

I^on* ... ... 710 

Lepchaa ... ... 24, 25, 26 , *-8 


Madder ... ... ... 773 

M alien hair fern ... ... 725 

Magar 26 

Mango ... ... 711, 741 

Manipur, its dialects, population 
and rcligoii ... ... 22 

Maize ... ... ••• 687 

Mechis ... ... ... 28 

Melon, musk ... ••• 702 

„ water 701 

M; zquit bean ... ... 

Millet, great ... 692 

„ Italian ... 689 

spiked 690 

Mineral resources of Kuniaon ... 2.59 
Minerals fli.ancial results of tbo 
settlements of the revenue 

derived from — 2^ 

Mines, causes of poor retiirns from 2Cb 

,, ilrainage of 209, division of 

profits of a?], outturn from 273, 
expeiiineutalopeuiniof iuGarh- 
wal ••• 

Mining, mode of .„ 2*^7 

industry in Kumaou, the ^ 

fntiircof 

Mllmi. 

Mountain formation, mode of ... 1^^ 

Moiipas ■ ^ ^ "* 100 

Mountain senlpture ... 

Mo >80011 currents in the IIira.ilaya, 2.3» 
Mountain system 170, Jumna sy - 
teml70, principal affluents 171, 
Ganges system 171, i^meipul 
MllumitB 172, WesUru Uamganga 

Midlarry, Indum ... 

, Mu ta;d ... ••• 



iNDBX.' 


■t 


Pope. . 



fagt. 

Mustard, black 


... 729 

i’rune m. 

.«• 

... 747 

Munuis 

... 

fi4, 26, 26 

Pulses ... 

... 

... 693 




Pumelo ... 

... 

... 710 


N. 


Pumpkin ... 

••• 

700,702 


* 


Fanjdb proper, 

population 

JUld 

Ndgaa 

... " 

.M 22 

distribution of 

Mfi 

... 20 

b^agpur mines 

M. 

... 280 

Purslain, small 

#66 

708,747 

Ndiian group 

114, 121, 

, 123, 129, 133 




>IarcoticR and spirits .. 

»... 767 


Q. 


Nepdl 24. its tribes ,»• 

26, 140 




Rewurs 

... 

24, 26, 27, 28 

Quince ... 


713, 748 


Q. 



R. 


Oats , ... 

••• 

... 692 

Radish ... 


702, 748 

Oil seeds ... 

• se 

... 769 

Radiation ... 

... 

... 707 

Oleander ... 

■as 

... 748 

Rain, its infincnce on the mountain 

Olives 

• •• 

... 886 

masses 


... 108 

Onion 


703, 726 

Rainfall, 249, 262, 266, causes of 


„ bergamot ••• . 

„ bitter •«. ••• 

„ tJeville ... 

„ awett ••• 

Ore»Tenioving of 267 cniBliin.'? and 
cleaniog 268, amolting of 269, 
fefliung of 270, aasay of 
Outer Himalaya, the term aa under- 
stood by geographers and geolo- 
gists ... ' .«• 

Oxus basin... ••• 


Pwbrtiy*... ••• 

Tew ... 

Fepper, long ••• ••• 

„ red M. ••• 

Pigeon pei^ ••• ••• 

Pimpernel .«• ••• 

Pine ... ••• ••• 

I, Gerardos ••• ^ ••• 

„ lofty.... ••• ••• 

ff long-icared m* 

„ ^eoza.. 

Plantain ••• 

Plants of Kumaon, Dr. Watson’s 

list of 327, intr(4nced 326, in- 
dlgenbuB , '*• 

Plants of Garhwal. Jahns&r-Bawar, 
and the Dchra Dun 
Plants found in Kumaon, Garhwal, 
and the adjacent parts of Ti^t 
by Cajptain B. StracheZ and Mr. 
Wint^bottuitt \T •*- , ••• 

••• 

Prince’s feather ••• ••• 


S6, 26. 27 
... 713 


in the Himalaya 254, table of at 
stations on the plains near the 
base of the Him&layu 260, on the 
Hfmdiaya slope 261 . on the outer 
slope of the Himalaya compared . 
with that of the neighbouring 
plains ... ... ... 262 

Btiiny season ... ... 267 

Ramie m* ■ m 379 

Rattan ... ... .m 806 

Range, definition of the term ... 16 

Resins ... ... .. 78t) 

„ oleo .. 761, 786 

Rhea competition 879, cuUlTation 
and prospects of .. ... 882 

Bice 686, season and manner of 
, cultivation of ... ... 686 

Rivers, their action on the moun- 
tain system ... ... 168 

Roofing slate ... ... 296 


Sage ... ... ... 703 

Shaddock ... ... ... 710 

Silver ... ... ... 279 

Siwaliks or Sub-Himnlaya 84, 96, 

111, 299, division of the tertiary 
rocks of ... ... Ii8, 126 

Siwalik deposits. hoi;;lzontal varta- 
tiuiis in, indicating the impor- 
tance in the question of mountain 
formation ... 123, 127, 128 


Snowy range 

Snow line 190, its height 

Soapstone .. 

Spearmint ... ... 

Spices and condiments 
I Spikenard ... ••• 

I Spirits 

I Spruce hemlock of Nepdl 
„ Himdlayan ... 



tNDEX. 


92 ^ 


Spruce,, Smith’s ... 


Pops. 

834 

Spur, d^ition of ... 

••• 

16 

Strawberry ... 

... 

713 

Sugarcane •«, .«• 

,,, 

692 

Snlphur ... 

M. 

293 

Sweet basil 

... 

708 

T. 

Tajiks ... 


36 

Tallow-tree .m 

••• 

883 

Tar 

... 

786 

Tar^i 83, 86, 118, distinctive fea- 
ture of ... ... 87, 91 

Tea, history of the cultivation and 
manufacture of, in tlie hill dis- 



tricts of the North- Weatern Fro- 
Tinct’B 886, 890, its introdnctioa 
into India 887| 896, nurserios in 
Kumaon 890, GarhwHl ... 898 

Th'iksyas ... ... ... S7 

Tliakorg ...81, 3S 

TTharus ... ... ...84, ‘29 

Tibet and' its dirisions 38, 89, 71 

Tibet. Western, Dr. StuUczka*s ac- 
count of .. ... ... 146 

Tibetan plateau ... 63, 116, 163, 178 
Tibetans ... ... 878 

Tibetan Musalniilns ... ... 31 

Temperature 209, 814, diurnal and 
annual range of 21.S, table of in 
the lliin^layau districts of tho 
North-Western Frovinces ... 211 
Timber marts ... ... 877 

Timber producing trees of the 
Himalaya ... .•* 812 

Tinder plant ... ••• 793 

Tobacco .„ ... 743, 755 

Tomato ... ... ... 7o3 

Tnrmeric ... ... 706, 734, 774 


Turnip 

Turpentine 


Pm 

,f 702 
.. 786 




Upper India, its inhabitants and 
natural features 1 7, 1 8, 1 9 

Uzbegp ... 30 

V. 

Vapour tension 241 to 244 

Vegetation in the Siw&Uks 299, 
Sub-Si waliks .300, Dchra Dun 300, 
Himalayan tract .302, from the 
plains to Mussooree and north- 


wards 

Vegetables 

Vin^ 


cultiratcd . 


W. 


302, .303 
702 
698 

711 


Walnut 716,740 

Wotcr-cTCBs ... .M 708 

Water parting, definition of „« 

Wheat ... ... *M 

White rue ... 

Winds, (.lencral Stracliey’s descrip- 
tion of the diurnal variation of 
ill Ku I uon 

Wind and atmospheric pressure 
222,230. 2.32, mean velocity of 
in miles iier diem ... 


16 

684 

728 


240 


y. 


Yam 

Yew 


703, 73S 
761, 776 


117 



INDEX II 


SCIENTIFIC NAMES OF PLANTS AND TREES. 


Abies densa 
ff dumoaa, 

„ Khatrow 
„ Pindrow 
^ Smithianai 
„ apiniilosa 
„ Wcbbiana, 
Abroma au^uBta . 
Abrus prccatorions, . 
Abutilon indicum, 
tt polyaudrum 


. ... 83? 

It'S, 836 
... 884 
... 8.37 

788, 810, 834, 872 
.. 8.34 

788, 810, 837, 872 
.. ... 192 

724, 767 
.. 724, 791 

... 791 


Acacia arabica, 18, 726, 776, 779, 78 •, 816 
„ Catechu, 83, 726, 769, 775, 782 
„ Farnesiana ... ... 782 

„ lenticularis ... ... 782 

„ terniinalia ... ... 812 

„ tortuoaa ... 882 

Acer oblongum ... ... 818 

, ■ pictum, ... 818, 872 

Acnyrantheie ... ... 697 

Achyranthes aspera ... ... 726 

Acida ... ... 710 

Aconitum lerox ... 726,746 

„ heterophyllum ... 726 
„ Lycoctomuu ... 726 

„ NapelluB ... ... 725 

Acorus calamus ... ... 726 

Actiniopteris radiata ... ... 726 

Adhatoda vasica ... ... 740 

Adiantum Capillus-vcncris ... 725 

„ yeuuslum ... ... 725 

Adiua ... ... ... 812 

„ cordifolia, ... fi3,'8]6 

iEchmaiithera Wallichii ... 772 

.^gle Marmelos, ... 726, 778, 782 

.ADsculiis indica ... ... 872 

Agathotes alata ... ... 744 

„ angustifolia ... 744 

„ Chirayta ... ... 744 

Agave arncricaua ... ... 882 

„ Cantala ... ... 882 

Albizzia Leblck ... 726, 782 

„ odoratissima ... 782 

„ proccra ... ... 782 

Allium cepa . ... 703, 726 

„ sativum ... 7U7, 726 

Alnus nepalensis i. 776, 818 

Aloe aiiguBtifolia ... ... 882 

„ indica ... •„ 720 


Aloe intermeiiia 
„ perfoliata 
Alstonia lucida 
„ Kcholaris 
Amarantaccae 
Amaranthus anardana 

Blitum ... * 

„ caiidatus 

„ fariuaccua 

„ f 1 umentaccuB 

„ gangeticuB 
„ oleraceuB 

„ polyganiuB 
» polygonoidcB 

Amomura Biibulatum ... 
Amorj>hophalluB campanulatuB 
Anagallis arveuBis ... 

„ coBrulea ... 
Anatheriiim uiiricatum 
Andrograpbis paniculata 
Andropogon involutuB 
„ Iwarancusa 
Ancilema tuberosa ... 
AnisomelcB ovata ... 
AnogeiSBus ••• 

„ latifolia, ... 780, 

Anoua squamosa 
Antbistiria iirundiuacca 
Apium gravcolenB ... 
Apterccarpcju .„ 

Arcca Catechu ... 
Argimone nicxicana ... 
Argyreia Betosa 

„ spccioBa M. 
Asarabacca 
AspuraguB adscendens 
„ raccmcBUB .« 
Asplenium radiatum .«• 
ArtemiBia Bcoparia ... 

„ vulgaris ... 
ArtoeurpuB integrifolia, 

„ .Lakooeba... 

Arum 

Arundiharia falcata, ... 

„ utiliBBima 
Arundo Kurka mi 
„ iiepalcnsiB .. . 

„ Roxburghii ... 

Avena fatua ' ••• 

„ sativa 


... 808 
... 703 
... 698 
... 769 
... 727 
... 727 
... 727 
... 722 
... 727 
... 727 
... 726 
... 727 
... 727 
727 , 799 
... 799 
... 709 
800 , 810 
... 810 
... 806 
... 806 
... 806 
». 692 
... 692 


INDEX, 


031 


B. 

BalaniteB Boxburghii... 7^8 

Baliospermum iii(iic(iiu ... 728 

Baricr.a cristata ... ... 7^8 

BuBel la rubra ... ... 7()» 

Bassla butyracea ... 728 

„ latifolia, ... 728,772 

Batatis ctliilis ... ... 708 

Bauhinia purpurea ... ... 779 

„ raceinoBa ... ... 793 

„ Vahlii ... ... 793 

„ variegata, ... 728, 7(i2 

BenincaBa cbritcra, ... 70 >, 72 h 

Berberis aristata, ... 729, 774 

„ aBiatica ... ... 729 

„ Lyciiim, ... 728, 774 

Beta bcngaloniiB ... ... 7o:3 

„ vulgariB ... ... 703 

Betula acuminata ... •«. 818 

„ Bho.ipatra ... ... 819 

Bohmeria lobata ... ... 797 

,, macropliylla ... 797 

„ niv^ea ... ... 877 

„ platyphylla ... 797 

Boonninghaus -Ilia albillora ... 728 

Boerhaaria (liHuBa •«« ... 729 

Bombax nialabaricuin, 729, 78 1, 791 
BosweUia thurifera ... ... 729 

Brassica alba .m ... 729 
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